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(54) MULTIFUNCTIONAL SHEET ABSORBER HAVING PLURAL-LAYER STRUCTURE AND 
ABSORBER PRODUCT USING THIS ABSORBER AS ONE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To impart a multifunction 
by divisibly distributively constituting an absorbing area 
phase composed of an absorbing layer and a nonwoven 
fabric- like base material for carrying the absorbing layer 
and a diffusion acquisition area phase mainly composed 
of only the nonwoven fabric-like base material hardly 
existing in a highly water absorptive resin. 
SOLUTION: A basic structure of a sheet-like absorber is 
formed as a two- layer structure of a high density layer 
1 1 and a bulky low density layer 12, and is composed of 
a nonwoven fabric-like base material 10 having two 
functions of diffusibility and acquirability and highly 
water absorptive resin particles 20 stably joined to and 
carried on fiber constituting the low density layer 1 2 by 
a joining component 13. An absorbing area phase having 
the highly water absorptive resin particles 20 distributed 
in prescribed density and a duffusion acquisition area 
phase substantially nonexistent in the particles 20 are 
made to clearly divisibly exist to thereby effectively 
exhibit respectively different functions and roles to sufficiently reveal an absorber function. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The absorption layer which uses a water-absorbing resin as a main component, the 
nonwoven fabric-like base material which supports said water-absorbing resin, And are the 
sheet-like absorber which consists of 3 of the binder component which combines between said 
between water-absorbing resins and said water-absorbing resin, and a base material 
components, and it sets on the front face of said sheet-like absorber. The absorption field phase 
which consists of a nonwoven fabric-like base material which supports said absorption layer and 
it (A phase), The multifunctional sheet-like absorber which is characterized by being distributed 
so that the diffusion and the acquisition field phase (B phase) in which said water-absorbing 
resin hardly exists, and which mainly consists only of said nonwoven fabric-like base material 
can classify mutually and which has diplophase structure. 

[Claim 2] The sheet-like absorber according to claim 1 which exists as a continuous phase to 
which said absorption field phase (A phase), and said diffusion and acquisition field phase (B 
phase) touch mutually. 

[Claim 3] The sheet-like absorber according to claim 1 with which an absorption field phase (A 
phase) exists nonsequetially in continuous diffusion and acquisition field phase (B phase). 
[Claim 4] The sheet-like absorber according to claim 1 with which diffusion and an acquisition 
field phase (B phase) exist nonsequetially in the continuous absorption field phase (A phase). 
[Claim 5] A sheet-like absorber [ as / whose ratio (A/B) of the area (A) of an absorption field 
phase (A phase) and the area (B) of diffusion and an acquisition field phase (B phase) is 0.5 or 
more ] according to claim 1 to 4. 

[Claim 6] A sheet-like absorber given in any 1 term of claims 1-5 in which many water-absorbing 
resins which exist in an absorption field phase (A phase) exist by the tight ness of two or more 
[ at least 100 //cm ]. 

[Claim 7] A sheet-like absorber given in any 1 term of claims 1-6 in which the bottom absorbed 
amount (AUL) of pressurization at the time of making brine absorb 0.9% under the pressurization 
of 20 g/cm2 has the absorbed amount of 12 or more g/g in the coexistence field phase (AB 
phase) in which at least 20 or more g/g, an absorption field phase, and diffusion and an 
acquisition field phase (B phase) exist in both absorption field phases (A phase). 
[Claim 8] A sheet-like absorber given in any 1 term of claims 1-7 to which the weight of a 
water-absorbing resin occupies 50% or more on the basis of the total weight of an absorber. 
[Claim 9] A sheet-like absorber given in any 1 term of claims 1-6 to which the weight of a 
water-absorbing resin occupies 60% - 90% on the basis of the total weight of an absorber. 
[Claim 10] A sheet-like absorber given in any 1 term of claims 1-9 whose apparent density is 0.1 
g/cm3 - 0.6 g/cm3. 

[Claim 1 1] The sheet-like absorber according to claim 10 whose apparent density is 0.15 g/cm3 
- 0.5 g/cm3. 

[Claim 12] A sheet-like absorber given in any 1 term of claims 1-1 1 whose thickness when 
measuring under the load of 50 g/cm2 is 1.5mm or less. 

[Claim 13] A sheet-like absorber given in any 1 term of claims 1-12 whose mean particle 
diameter the bulk density of a water-absorbing resin is 0.6g/ml or more, and is 200 micrometers 
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or less. 

[Claim 14] A sheet-like absorber given in any 1 term of claims 1-12 whose mean particle 
diameter the bulk density of a water-absorbing resin is 0.7g/ml - 1.1g/ml, and is 50 micrometers 
- 1 50 micrometers. 

[Claim 15] A sheet-like absorber given in any 1 term of claims 1-14 by which said nonwoven 
fabric-like base material which supports a water-absorbing resin is relatively constituted from an 
acquisition layer (Q) which consists of a fiber layer with a low consistency with a low hydrophilic 
property with the diffusion layer (P) which consists of a fiber layer with a high consistency with a 
high hydrophilic property. 

[Claim 16] The sheet-like absorber according to claim 15 which has the transitional layer (P/Q) 
where the component of said diffusion layer (P) and the component of said acquisition layer (Q) 
live together among these both while said diffusion layer (P) and said acquisition layer (Q) pile up 
up and down and are constituted. 

[Claim 17] It is the sheet-like absorber according to claim 15 or 16 with which the acquisition 
layer (Q) is prepared up and down focusing on said diffusion layer (P). 

[Claim 18] The sheet-like absorber according to claim 15 to 17 whose apparent density said 
nonwoven fabric-like base fabrics is three or less 0.06 g/cm and whose apparent density of 
three or more 0.07 g/cm and said acquisition layer (Q) the apparent density of said diffusion 
layer (P) is three or less 0.07 g/cm. 

[Claim 19] The sheet-like absorber according to claim 15 to 18 with which the water-absorbing 
resin serves as an absorptivity resin existence layer which makes said acquisition layer with said 
bulky nonwoven fabric-like base material (Q) come to support a water-absorbing resin 
intensively from two-layer structure with most or the nonexistence layer which does not exist at 
all. 

[Claim 20] A sheet-like absorber given in any 1 term of claims 1-19 said whose binder 
components are the fibril-like microfilaments which have hydration. 

[Claim 21] The sheet-like absorber according to claim 20 with which said binder component 
makes the staple fiber-like thermofusion nature synthetic fiber of 10mm or less of cut length live 
together in the fibril-like microfilament which has hydration. 

[Claim 22] The sheet-like absorber according to claim 20 or 21 whose fibril-like microfilament 
which has said hydration is the microfibriHike cellulose obtained by carrying out beating of the 
wood pulp. 

[Claim 23] The sheet-like absorber according to claim 20 or 21 whose fibril-like microfilament 
which has said hydration is the bacteria cellulose of the microorganism origin. 
[Claim 24] The absorber product characterized by using the sheet-like absorber of a publication 
for any 1 term of claims 1-23 as said absorber in the absorber product equipped with the 
surface sheet in contact with the skin, the backseat which has leakproofness, and the absorber 
which intervenes among the both by the busy condition. 

[Claim 25] The absorber product according to claim 24 which newly prepared the web layer for 
acquisition in the water-absorbing resin nonexistence side which is made to carry out 
coordination of the water-absorbing resin's of said sheet-like absorber existence side so that it 
may be located in a backseat side, and faces said surface sheet further. 
[Claim 26] The absorber product according to claim 24 which was made to carry out 
coordination of the water-absorbing resin's of sheet-like absorber existence side so that a top 
sheet side may be faced, and prepared the web layer for acquisition in a part of the water- 
absorbing resin existence side. 

[Claim 27] The absorber product according to claim 26 which bent the both-sides edge of the 
water-absorbing resin existence side facing a top sheet side inside, fabricated to C character 
type, and unified the web layer for acquisition in piles on it. 

[Claim 28] An absorber product given in any 1 term of claims 24-27 whose web layers for said 
acquisition are a dry type nonwoven fabric by the through air method and the spot bond method, 
or a nonwoven fabric by the span pound method. 

[Claim 29] An absorber product given in any 1 term of claims 24-27 whose webs for said 
acquisition are uncombined webs. 
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[Claim 30] An absorber product given in any 1 term of claims 24-29 which have the layer which 
carried out the double layer of said sheet-like absorber to two-layer or three layers at least in a 
part. 

[Claim 31] The absorber product according to claim 24 with which the top sheet who makes it 

come to join together the B phase part which consists only of a nonwoven fabric base material 

of said sheet-like absorber, and a top sheet, and the absorber were unified. 

[Claim 32] The absorber product according to claim 24 with which the backseat which makes it 

come to join together the B phase part which consists only of a nonwoven fabric base material 

of said sheet-like absorber, and a backseat, and the absorber were unified. 

[Claim 33] The absorber product according to claim 24 with which the top sheet and backseat 

which make it come, respectively to join a lower layer to a backseat together, and the absorber 

were united with the B phase part which consists only of a nonwoven fabric base material of said 

sheet-like absorber in the top sheet from the upper layer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to absorber products, such as an ultra-thin mold 
sheet-like high absorptivity absorber used for absorber products, such as the multifunctional 
absorber which has double layer structure and an absorber product, for example, the diaper for 
children, using this as one component, a diaper for adults, an incontinentia supply for women, a 
blood absorbent, and mother's milk putt. 
[0002] 

[Description of the Prior Art] Conventionally, although absorber products, such as a diaper and 
sanitary items, are constituted considering the wood pulp of the shape of a water-absorbing 
resin (SAP) and a flap as the configuration principal component, they are more thin, and 
development of the absorber of the shape of a sheet which made SAP support in the nonwoven 
fabric-like base material which moreover has gestalt stability is performed energetically. 
[0003] what film-ized bulk-polymerization gel of the acrylic acid to which it foamed, for example 
as an example of development of a sheet-like absorber (JP,9-1 37072,A — ) JP,1 0-1 2081 8,A and 
an acrylic-acid monomer are directly sunk into a web. The web which carried out redox 
polymerization (for example, the Europe patent public presentation No. 0223908 official report), 
The thing which made both SAP particles and a base material combine by using a cellulose 
acetate solution as a binder (JP,9-299399,A), And there is an example of complex, such as a 
thing (JP,10-168230 f A) which made both SAP particles and a base material combine by using a 
microfibril-like cellulose as a binder. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although it is making for each of these Prior 
arts to raise the function as an absorber into the main point, in order to use this absorber for an 
absorber product, an attempt which it is required to combine a base material with the diffusion 
function and acquisition (momentary reservoir) function of a liquid, and gives two or more high 
order set ability with the absorber itself is not made yet. 

[0005] If a diffusion function and an acquisition function are incorporable into the structure of 
the absorber itself, it is simplified, and it is rationalized more and the structure of an absorber 
product should be able to carry out [ saving resources ]-izing. However, by the mat-molding 
method by the conventional air current, or the manufacture method of a sheet-like absorber, the 
cost which it is difficult to obtain such an absorber with various functions, and needs it also 
becomes high. 
[0006] 

[Means for Solving the Problem] In the compound absorber with which such a technical problem 
consists of three components of the binder which combines a nonwoven fabric base material, 
SAP, both SAP, and SAP and nonwoven fabric configuration fiber The diffusion layer which 
consists of hydrophilic fiber of the high density which has osmosis by the capillary tube 
effectiveness, and a spreading effect as a nonwoven fabric, To the multilayer nonwoven fabric 
which has an acquisition layer with a high resilience value (rate of elastic recovery) with bulky 
[ which was combined with it ] Only a predetermined field is made to support an SAP particle 
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with a stable prehension (trapping) condition. It is possible to solve by on the other hand 
combining the field of only a nonwoven fabric with diffusion and the acquisition effectiveness 
with a suitable distribution number. The sheet-like absorber of the various functions nature 
which was excellent in absorptivity and the absorbed stability of a liquid by this at diffusion and 
the acquisition effectiveness, and coincidence can be obtained. < 
[0007] Namely, the absorption layer to which the multifunctional sheet-like absorber of this 
invention uses a water-absorbing resin as a main component, Are the sheet-like absorber which 
consists of 3 of the binder component which combines between the nonwoven fabric-like base 
material which supports said water-absorbing resin, said between water-absorbing resins and 
said water-absorbing resin, and a base material components, and it sets on the front face of said 
sheet-like absorber. It is characterized by being distributed so that the absorption field phase (A 
phase) which consists of a nonwoven fabric-like base material which supports said absorption 
layer and it, and the diffusion and the acquisition field phase (B phase) in which said water- 
absorbing resin hardly exists and which mainly consist only of said nonwoven fabric-like base 
material can classify mutually. 

[0008] The multifunctional sheet-like absorber of this invention has the absorbed amount of 12 
or more g/g in the coexistence field phase (AB phase) in which at least 20 or more g/g, an 
absorption field phase, and diffusion and an acquisition field phase (B phase) exist [ the bottom 
absorbed amount (AUL) of pressurization at the time of making brine absorb 0.9% under the 
pressurization of 20 g/cm2 ] with both absorption field phases (A phase) preferably. 
[0009] In the desirable mode of this invention, said nonwoven fabric-like base material which 
supports a water-absorbing resin consists of so-called acquisition layers (Q) to which a 
hydrophilic property serves as relatively the so-called diffusion layer (P) which a hydrophilic 
property becomes from a high fiber layer with a high consistency from a low fiber layer with a 
low consistency. 

[0010] A binder component makes the staple fiber-like thermofusion nature synthetic fiber of 
10mm or less of cut length live together in the fibril-like microfilament which has hydration, and 
the fibril-like microfilament which has hydration. 

[001 1] This invention offers the absorber product using the aforementioned multifunctional 
sheet-like absorber absorber again in the surface sheet which contacts the skin by the busy 
condition, the backseat which has leakproofness, and the absorber product equipped with the 
absorber which intervenes among the both. 
[0012] 

[Embodiment of the Invention] First, the basic structure of a multifunctional sheet-like absorber 
of having the double layer structure of this invention is explained with reference to a drawing. As 
shown in drawin g 1 , the basic structure of the sheet-like absorber of this invention is supported 
between the nonwoven fabric base material 10 with two functions of the diffusibility and 
acquisition nature which consist of two-layer [ of the high density layer 1 1 and the bulky low 
consistency layer 12 1 and the fiber which constitutes the low consistency layer 12, and 
consists of SAP particles 20 combined with the fiber by stability by the joint component 13. 
[0013] And if the multifunctional sheet-like absorber of this invention is seen superficially, it 
constitutes the absorption field phase (A phase) in which the SAP particle 20 exists by the 
predetermined consistency, and the diffusion and the acquisition field phase (B phase) in which 
the SAP particle 20 does not exist substantially. That is, it is the concept of this invention that it 
is fully going to demonstrate the function as an absorber by classifying clearly the existence 
region phase and nonexistence field phase of the SAP particle 20, and making the function and 
role which are different in each field phase played effectively. 

[0014] distribution condition of area A and area B> drawing 2 shows the various distribution 
conditions of an absorption field phase (A phase), and a diffusion and an acquisition field phase 
(B phase) as a top view. Drawin g 2 (a) first shows the example in which both the absorption field 
phase (A phase), and diffusion and an acquisition field phase (B phase) form the continuous 
phase. Drawin g 2 (b) is a sectional view in the X-X-ray. In addition, in the sectional view of 
drawin g 2 (b), that diffusion and an acquisition field phase (B phase) have become fluff-like 
shows the condition that a part of bulky fiber is exposed to a front face. 
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[0015] Although the absorption field phase (A phase), and diffusion and an acquisition field phase 
(B phase) are the shape of Rhine prolonged linearly arranged by turns in the example of drawin g 
2 (a) As are shown not only in this gestalt but in drawin g 2 (c) f and an absorption field phase (A 
phase) may exist in continuous diffusion and acquisition field phase (B phase) at discontinuity 
and it is shown in drawin g 2 (d) Diffusion and an acquisition field phase (B phase) may exist in a 
continuous absorption field phase (A phase) at discontinuity. Moreover, when an absorption field 
phase (A phase), and diffusion and an acquisition field phase (B phase) are distributed in the 
shape of an island, the flat-surface configuration may be a configuration of arbitration, such as 
not only a rectangle like illustration but circular, a triangle, etc. 

[0016] Next, the component which constitutes an absorption field phase (A phase), and diffusion 
and an acquisition field phase (B phase), and its role are explained. The following table 1 
summarizes each role. Table 1 Namely, extent of the hydrophilic ability of a configuration 
material, osmosis of liquid, the comparison of a diffusion function, The diffusion function to use 
the channel effect of diffusion and an acquisition field phase (B phase), Prehension of the SAP 
particle by the acquisition function and nonwoven fabric base material which store the supplied 
liquid temporarily, It is shown what kind of role each component of an absorption field phase (A 
phase), and a diffusion and an acquisition field phase (B phase) is playing for the engine 
performance required as absorbers, such as a trapping function and absorption of liquid, and a 
fixed function, and a function. 

[0017] This invention by making an absorption field phase (A phase), and diffusion and an 
acquisition field phase (B phase) live together in one sheet It is so highly efficient that diffusion 
of liquid and an acquisition function are mainly concentrated on stable absorption, an absorption 
field phase (A phase) is made to mainly concentrate a fixed effect on diffusion and an acquisition 
field phase (B phase) and it is not obtained by the Prior art by this, and succeeds in moreover 
obtaining the sheet-like absorber of a super-thin shape. 
[0018] 
[Table 1] 
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Here, the predominance of the multifunctional absorber of this invention is clarified in the 
comparison with the conventional typical thing. As comparative contrast, L size absorber 
(absorption capacity of about 600 cc) of the diaper for children was chosen, and the thickness, 
weight, an SAP content, a consistency, and bending resistance were measured. The result is 
collectively shown in drawing 3 - drawing 7 . 

[0019] The example 1 of a comparison is the numeric value of the absorber using pulp 100% 
supposing the case where aged and SAP of goods, such as a brand (MUNI power slimness, super 
MERIZU, pan pass) on sale, is permuted by pulp, 1997. The example 2 of a comparison is the 
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numerical range of the typical super-thin goods which aged and used SAP/pulp on sale 1997. 
Moreover, the example 3 of a comparison is based on T.D.S. (Total Dry System) of SAP and pulp 
by the dry type pulp method, and is the range of the sample measured value of the sample book 
of Melfin of Canada which is a typical manufacturer, and the Honshu kino cross company. The 
example 4 of a comparison is the sample measured value of "NovaThin" of U.S. Rayonier 
obtained by the process which compresses a dry type pulp sheet. Although the example 5 of a 
comparison referred to JP,8-246395,A (Kao, Ino paper) and made it as an experiment, it is data. 
[0020] Moreover, in the case of 0.3mm thickness, about this invention article, the number-of- 
cases value which used SAP of the comparatively high opposition suspension polymerization of 
specific gravity was shown. The 1st features of this invention article are that the content of SAP 
is very high, and contain 60% - 90% under desirable conditions at least 50% of the weight of a 
general absorption object. Thus, by optimizing SAP which is the constituent, a nonwoven fabric 
base material, and its joint component, an absorber [ as / whose thickness when measuring 
under the load of 50 g/cm2 is 1-1. 5mm or less ] is obtained easily, therefore the multifunctional 
sheet-like absorber of this invention can also change apparent density to 0.1 g/cm3 - about 
three 0.6 g/cm, and its product of the range of 0.15 g/cm3 - 0.5 g/cm3 is common under the 
usual conditions. 

[0021] <each constituent of a multifunctional sheet-like absorber> — the constituent is 
explained in detail about the multifunctional sheet-like absorber of this invention with such 
engine performance. 

(1) SAP used for SAP this invention can use what is developed and sold as the so-called water- 
absorbing resin, for example, what has synthetic compounds, a natural article, and 
biodegradability from the component, various ****s, and a configuration — powder — there are 
the shape of the granulation article and a flake, fibrous, and various kinds of things that it is 
spherical, a thing advantageous to this invention is SAP of the big acrylic-acid system of bulk 
density, and is obtained especially by the opposition suspension polymerization — it is granular 
and is comparatively small SAP of particle size. Although bulk density is before and after 0.6 in 
the shape of an ordinary flake, and SAP which corned, if granular SAP becomes close to near 
and the closest packing at a globular form and particle size is moreover set to 300 micrometers 
or less, bulk density will become by about 1.1. When SAP of the 50 micrometers - 150 
micrometers super-thin grain disliked by generating of dust etc. in the present absorber 
manufacture process can also be advantageously used as a raw material and uses such SAP in 
this invention, it is also possible to obtain multifunctional sheet-like absorbers of super-******, 
such as thickness of 0.3mm and apparent-density 0.6 g/cm3. 

(2) The nonwoven fabric-like base material used for nonwoven fabric-like base material this 
invention which supports SAP Since the function to catch and trap SAP in stability is also 
required in the web structure while it has the outstanding spreading effect, The so-called 
nonwoven fabric of a monolayer is not enough, for example, the nonwoven fabric of the two-layer 
structure of P layers and Q layers as shown in dravving^8 (a), or three-tiered structures, such as 
P, Q, and a P/Q transitional layer, or a nonwoven fabric with multilayer structure like Q/P/Q' 
shown in dr awin g 8 (b) is desirable. 

[0022] The basic concept of multilayering structure is what piled up P layers and Q layers and 
was unified, and the transitional layer of P/Q is also included depending on the manufacture 
approach. 

[0023] The role of each class as a base material of an absorber is collected as shown in the 
following table 2. 
[0024] 
[Table 2] 
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Three or more apparent-density 0.07 g/cm is 0.1 g/cm3 - 0.2 g/cm3 desirable still more 
preferably, and P dense layers used as a diffusion layer have three or less 0.05 g/cm more 
preferably good for Q bulky layers or less [ 0.07g //cm ] 3 apparent density preferably. As for 
the percentage of P and Q, it is desirable for Q layers to occupy more than one half, and, 
thereby, it can maintain the trapping engine performance of SAP. Therefore, as for the apparent 
density as a multilayer base material, it is desirable to make it three or less 0.06 g/cm. 
[0025] Having a momentary spreading effect using capillarity is required of P layers which work 
as a diffusion layer and a physical base material as reinforcement, therefore — as the fiber 
which constitutes P layers — 1d-3d — hydrophilic **** and surface hydrophilization fiber of 
fine size are used comparatively. For example, it is a mixture with rayon, RIYOSERU, cellulose 
fiber like a cotton or these and PP fiber, and PET fiber. To make synthetic fibers, such as PP 
fiber and PET fiber, into a subject, it is necessary to carry out hydrophilization processing with a 
surfactant etc. This layer comes to have the effectiveness of a front face getting wet and 
making a phenomenon and coincidence diffusing liquid in the radiation direction quickly according 
to capillarity, when it is necessary to consider as the structure combined with stability with 
means, such as a stream confounding with heat welding fiber, an emulsion binder, or high- 
pressure stream jet, and processing liquid touches this layer by this. 

[0026] The high bulky structure of a resilience (compression recovery factor) where there is no 
setting is required for Q layers which work as prehension of SAP, a trapping function, and a 
momentary reservoir (acquisition) function of liquid, therefore the hydrophobic fiber (3d-10d) of 
****** is comparatively used as fiber which constitutes Q layers. For example, although 
synthetic fibers, such as PP fiber and PET fiber, are used, if mixed use of the bulky hollow 
BAIKOMPONENTO fiber used for bedding cotton is carried out, it can consider as more desirable 
structure. Although, as for Q layers, a hydrophobic synthetic fiber is generally used, surface 
hydrophilization processing may be desirable rather. However, considering the need for 
absorption of liquid, a hydrophobic, strong condition which has water repellence is not desirable. 
[0027] In the existence region of SAP, an SAP particle is physically caught to stability in a fiber 
gap in the bulky fiber gap of Q layers (trapping). Although both SAP, SAP, and fiber make 
hydrogen bond a subject with the binder mentioned later, SAP combines it firmly at the time of 
desiccation and the handling as a sheet is also easy At the time of the sentiment after liquid 
absorption, hydrogen bond goes out by liquid absorption, and SAP is released from chemical 
constraint, and is freely absorbed and swollen in a fiber gap. However, it is rare for a swelling 
SAP particle to drop out of a sheet because of the trapping effectiveness of nonwoven fabric 
fiber. 

[0028] On the other hand, in the diffusion and the acquisition field phase (B phase) in which SAP 
does not exist, Q layers have the momentary reservoir (acquisition) effectiveness of liquid, store 
liquid temporarily so much into bulky structure without setting, and carry out diffusion supply 
through P layers in an SAP existence region. 

(3) In order to demonstrate the absorptance of SAP enough, without not barring osmosis 
absorption of the joint component liquid which combines both SAP and SAP, and a base material, 
but moreover causing blocking, selection of this joint component is very important. When 
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combining SAP, using welding fiber, hot melt, or a synthetic binder as a binder of SAP, the 
permeability of liquid will also be bad, moreover SAP will be restrained, and sufficient absorption 
and the swelling force can be demonstrated. As this invention persons have proposed in JP,10- 
168230.A previously By covering SAP with microfibriHike detailed cellulose fiber, and joining 
together association by firm hydrogen bond — possible — becoming — this — the time of 
desiccation — dust — there is nothing — the handling of cutting, folding, winding, etc. — easy - 
- the time of liquid absorption — a microfibriHike microfilament — a conduit while introducing 
and distributing water to a ** Hydrogen bond separated and it found out that an SAP particle 
brought about freely liquid absorption and the condition of swelling. Also in this invention, it is 
very useful to use such a microfibriHike microfilament as a binder. 

[0029] In this invention, the micro network structure which restrains an SAP particle to a 
position is constituted by the so-called microfibriHike microfilament. It plays after desiccation 
the role of the binder which combines both SAP, and SAP and a sheet-like base material while 
this prevents condensation of SAP particles at the time of manufacture of the sheet-like high 
absorptivity complex of this invention, stabilizes a distributed condition and equalizes. 
[0030] Generally, an average diameter is a very thin fibrous object not more than 0.1 
micrometers or it in 2.0 micrometers - 0.01 micrometers and an average, and when SAP absorbs 
water, this microfibriHike microfilament has the water resisting property which can prevent that 
structure collapses immediately by that swelling, and has the property which moreover does not 
check the permeability of water, and the bloating tendency of SAP. I hear that a microfibriHike 
microfilament has the very firm hydration combined with water as Solvay SHON (solvation, 
restraint water), what should be mentioned specially here will hydrate, if this hydration 
distributes in a water medium, it shows big viscosity, and shows the property to hold a 
distributed condition to stability. Such hydration is measured by water as ****** of the water 
when carrying out at-long-intervals alignment separation processing by 2000G in the state of 
distribution for 10 minutes, and is desirable. [ of the thing of 20 or more ml/g ] 
[0031] In this specification, that of the vocabulary a "microfibriHike microfilament" to which it is 
used as what names generically the fibrous object in which strong hydration is shown, and an 
average diameter exceeds 2.0 micrometers depending on the case may also be usable, and it 
may be the so-called mixture of fibril and microfibril. 

[0032] Moreover, although the component which constitutes fibril has a common cellulose 
system, they may be fibrillation objects, such as polyethylene, polypropylene, and an ethylene 
vinyl acetate polymer, and it may be Co-Fibril of these composition polymer and a cellulose. 
Such fibrils can be prepared by approaches, such as JP,49-1245,B. 

[0033] The microfibriHike microfilament of a cellulose system desirable to this invention is 
obtained by microfibril — ization-processing a cellulose or a cellulose derivative. For example, it is 
obtained by carrying out grinding and altitude beating of the wood pulp. This microfibril is called 
MFC (micro FIBU related cellulose), and what progressed from that of microfibriHzing is called a 
super MIKUROFIBU related cellulose (S-MFC). 

[0034] Moreover, it is obtained also by carrying out grinding and altitude beating of what cut 
artificial cellulose fiber (a polynosic fiber, Bemberg fiber, solvent spinning RIYOSERU) in the 
shape of [ short ] a staple, for example. 

[0035] Or a microfibriHike microfilament can be obtained also by the metabolic turnover of a 
microorganism. Generally spin-culture the so-called acetic bacteria, such as Acetobactor 
Xylinum, by the culture medium including a suitable carbon source, rough microfibril is made to 
generate, and it is obtained by subsequently refining. This microfibriHike microfilament is called 
a bacteria cellulose (BC). 

[0036] Moreover, it is possible for the material of the shape of microfibril which disaggregates 
further and is acquired to also use the so-called fibril-like object which is made to solidify the 
cupro ammonium solution of the cellulose which has spinning nature, an amine oxide solution, a 
cellulose xanthate water solution, or the acetone solution of a diacetyl cellulose under shearing 
stress, and is obtained in this invention. 

[0037] About the detail of these microfibriHike microfilaments, it is indicated by JP,48-6641 ,B, 
JP,50-38720,B, etc., and is marketed as a trade name "a eel cream" (Asahi Chemical Co., Ltd. 
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make), a trade name "SERISSHU" (Daicel Chemical Industries, Ltd. make), etc. 
[0038] The things suitable for especially this invention are MFC, S-MFC, and BC. The detailed 
technique about S-MFC is indicated about BC by JP,8-284090,A at JP,5-80484,B. 
[0039] MFC and S-MFC are named generically as MFC, and the usage is explained in more detail. 
Although there are some which are condensed and marketed to about 30% of solid content as 
MFC, the procedure of dilution dissociation by it being such spissitude is needed, and the cost 
concerning concentration also becomes high at the same time it takes time and effort. To this 
invention, the thing of 10% or less of solid content concentration with a more high moisture 
content is more desirable. However, considering a case so that a moisture content will increase 
too much if it becomes rarefaction to 2% or less, for example, the mixed solvent system of an 
organic solvent/water may be used as a dispersion-medium object of SAP, the MFC content 
concentration selection width of face in the medium becomes narrow. In using MFC in such a 
thin system, in case it performs microfibril-ized processing from raw material pulp, performing 
microfibril-ized processing not by the water independent system but by the organic 
solvent/drainage system which made the organic solvent beforehand used as a dispersion- 
medium object contain is advanced. The MFC dispersion liquid obtained by this in the state of 
the dilution around 2% also become usable to this invention. 

[0040] It explains in more detail also about the case where BC is used. The concentration and 
the gestalt of BC which BC is obtained as metabolite of a microorganism and acquired by the 
approach of culture and the approach of harvest differ from each other. Since viscosity will also 
rise sharply and the binder effectiveness over SAP will also become large if the microfilament 
lump which is in a state of aggregation by adding disaggregation processing according BC 
harvested and refined to a mixer or a DEFAIPU radar in 2% or less of the dilution condition is 
made to subdivide and equalize further in order to equalize it more, it is suitable for the purpose 
of this invention to use BC which performed such disaggregation processing. 
[0041] The mixed stock of the microfibril-like super-thin fiber and the water-absorbing resin 
which are represented by MFC makes the mixed liquor of water and an organic solvent first, 
distributes MFC there and makes 0.2% - 1.0% of MFC dispersion liquid. It is common to take the 
procedure of distributing a water-absorbing resin and forming a slurry into the MFC dispersion 
liquid. As an organic solvent to be used, it is meltable in water, and the organic solvent which 
moreover controls swelling is chosen, without making a water-absorbing resin condense. As for a 
typical presentation, combination, such as propylene glycol / water =70/30, or ethanol / water 
=60/40, is chosen. As distributed concentration of a water-absorbing resin, 10% - 50% of 
concentration is desirable. 

[0042] a <SAP's in absorption field phase (A phase's) existence condition> — if it considers as 
mentioned above in a cross section while it will be classified into the existence region of SAP 
called an absorption field phase (A phase), and an SAP non-existence region called diffusion and 
an acquisition field phase (B phase), if SAP is considered at a flat surface since the most exists 
in Q layers of a nonwoven fabric base material in an absorption field phase (A phase), it will be 
divided into an SAP existence layer, and SAP a non-existed layer, therefore, since the partition 
of an absorption field phase (A phase), and a diffusion and an acquisition field phase (B phase) 
comes out, there is about Q layers which are SAP's existence layers and SAP does not exist in 
P layers which are diffusion layers, it is hard to distinguish the partition of an absorption field 
phase (A phase), and a diffusion and an acquisition field phase (B phase). Therefore, the SAP 
each existence condition in an SAP's existence layer (field) is one of the big descriptions of this 
invention again. 

[0043] If it sees macroscopically, the SAP existence region is in the condition of having formed a 
continuous phase which just coated the SAP particle, but if it observes more nearly 
microscopically, almost all the particles of independent each are in the condition of being 
connected in the state of contiguity through the binder. 

[0044] In the absorber obtained from the mixed stock of the usual pulp/SAP, the connection 
condition of such each SAP is not observed, but is in the condition that the ensemble of SAP 
who consists of many becomes scattering, and exists in a pulp layer. The such pulp/SAP's 
existence condition is stated to the U.S. Pat. No. 5,147,343 (Kellenberger) specification in detail. 
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For this reason, blocking of SAP tends to break out and this has also become the reason the 
limitation of the SAP content in the rate of pulp/SAP is below near 50%. 
[0045] By this invention, an SAP particle is covered in some or all of the front face by the 
microfibriHike microfilament, and after having been mutually combined by homogeneity, it exists. 
Although the tight ness of each particle of the changes also with the amounts of support and 
particle size of SAP, in the example of 2 or more [ at least 100 //cm ] and many, it is observed 
in 2 and a flake article or more [ 1000 //cm ] by two, for example, a granulation article, that 
100-300 pieces/cm are [ cm ] 2 500-2500 pieces /in 2 and a simple grain article 200-1000 
pieces/cm. 

[0046] The existence condition is shown in drawin g 9 (a), (b), and (c) in mimetic diagram. 
[0047] <the absorptivity ability of a multifunctional sheet-like absorber> — in the sheet-like 
absorber of this invention in the condition of having supported bulky SAP all over the fiber gap, 
having covered each SAP particle and having joined together with the microfibriHike 
microfilament, being reflected as it is is also one of the features that this invention is big, without 
the engine performance of SAP currently used falling. If surface crosslinking density is large and 
SAP with the high AUL value of 20 or more g/g is used, the AUL value will be discovered by the 
engine performance of a sheet at 90% or more of effectiveness. Moreover, when SAP whose AUL 
value non-constructed a bridge is 10 or less g/g is used, an AUL value tends to rise to 100% or 
more by sheet-ization. It is surmised that one SAP one-piece particle is covered with microfibril, 
and this inclination originates in the structure compartmented. 

[0048] Generally, the absorptivity ability of an absorber is expressed with the AUL value 
mentioned above here, although an absorption scale factor and retention are also expressed. In 
this invention, in a sheet-like absorber, 0.9% of brine is made to absorb under the load of 20 
g/cm2, and the absorptivity ability after 30-minute progress is displayed with an AUL value. 
[0049] When making the thickness around 0.5mm to the sheet-like absorber of this invention and 
using it for diapers, it is required for an AUL value to be 15 or more g/g as absorptivity ability of 
an absorption field phase (A phase), and the thing of predetermined conditions is obtained by 
keeping AUL desirable at 20 or more g/g. It is desirable to have a 15g [/g ] or more AUL value 
also as the whole absorber including diffusion and an acquisition field phase (B phase). 
[0050] The application to an absorber product is hereafter explained about the multifunctional 
sheet-like absorber which consists of an absorption field phase (A phase) with the Application 
to the absorber product of a multifunctional sheet-like absorber> SAP, and diffusion and an 
acquisition field phase without SAP (B phase) and which has A and B diplophase structure. 
[0051] Drawin g 10 is an example which forms the absorber part of the absorber product which 
has arranged the B phase with comparatively wide width of face to the core, was made to 
arrange an A phase on a side, and used the B phase as an AKUIJISHON layer of an absorber in 
the sheet-like absorber which consists of an A phase and a B phase. 

[0052] They are the example for which drawing 10 (1) used the sheet-like absorber superficially, 
and the example which drawing 10 (2) bent the side part which has an absorption function, and 
formed the absorber part as a C form. Such structure is absorber structure desirable to the 
slight incontinentia goods of the napkin form where compactability is required more, although 
there is comparatively little need for absorption capacity. 

[0053] Drawing 1 1 shows the example further applied to the absorber of the shape of the sheet 
as an absorber part of an absorber product combining a nonwoven fabric-like acquisition layer in 
the sheet-like absorber which consists of an A phase and a B phase. The structure of drawin g 
11 (3) is the absorber of structure on which the AKUIJISHON layer was put so that the A phase 
side where SAP exists might be turned to a top sheet side, and might be arranged and the field 
might be covered. 

[0054] The example and drawing 1 1 (3-b) to which drawing 1 1 (3~a) used the sheet-like absorber 
for the plane as it was are the example which put the AKUIJISHON layer on the condition of 
having bent the side part in C mold. Drawing 1 1 (3-c) puts an AKUIJISHON layer on the central 
part of a plane sheet-like absorber, and shows the structure which bent the side part and 
wrapped in the AKUIJISHON layer in C mold structure. Drawing 1 1 (4) turns an SAP existence 
layer to a backseat side, and shows the absorber structure which put the acquisition layer on 
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the SAP nonexistence layer side. 

[0055] Drawin g 12 showed the example which forms the absorber part of two-layer or a 
polyphase combination ******** product for the sheet-like absorber which consists of an A 
phase and a B phase. The structure of drawing 12 (5) turns an SAP existence layer to a top 
sheet side, and it is the example which piled up two-layer, and the upper layer is narrow and 
makes the lower layer large. The structure of drawing 12 (6) is the example which combined the 
SAP existence layer with the vertical layer face to face. The structure of drawing 12 (7) is the 
example which turned the SAP existence layer to the backseat side, and combined two-layer, 
and the lower layer is narrow in this example. 

[0056] Drawing 13 shows the example in which the absorber part of an absorber product was 
made to form combining the absorber of the shape of a sheet which consists of an A phase and 
a B phase, and the sheet-like absorber completely covered with SAP. Drawing 13 (8) is the 
example which combined with the lower layer the absorption sheet which has arranged the sheet 
absorber to the top sheet side, and was covered [ absorber ] by that inferior surface of tongue 
all over SAP in that SAP existence side, and the lower layer sheet is narrow in this example. The 
structure of drawing 13 (9) turns an SAP existence side to a backseat side, and shows the 
absorber which piled up and formed the whole surface SAP sheet so that it might be faced, the 
whole surface SAP sheet which the structure of drawin g 13 (10) turned the SAP's existence side 
to the backseat side, and turned the SAP's existence side to the lower layer too at the backseat 
side — width — the absorber piled up and formed in the large condition is shown. 
[0057] In the sheet-like absorber which consists of an A phase and a B phase, drawing 14 
upheaves a B phase part in three dimensions, and shows the example which joins to a top sheet 
by the burr, and forms an absorber part. As shown in d r awing 14 (a), the sheet-like absorber 
which turned the SAP existence layer to the backseat side first is prepared. It attaches, and as 
shown in dr awin g 14 (b), the B phase part is upheaved using a projection, a slot, etc. If a top 
sheet is joined to the upheaved part, the absorber united with a top sheet like drawin g 14 (c) will 
be obtained. Although it has the device which liquid is absorbed [ device ] from the joint of a top 
sheet and a B phase to stability, and makes an A phase diffuse and absorb the absorbed liquid in 
an absorber with such structure, it is one of the examples which uses effectively the sheet-like 
absorber in which the tooth space according to the swelling of SAP was prepared for in three 
dimensions, and had structure like this invention. 
Evaluation approach 1. eyes (g/m2) 

Weighing capacity of the weight of a 10cmx10cm sheet is carried out with an electronic balance, 
and it converts into the weight per two (g) 1 m. 
2. Thickness (Mm) 

It measured on condition that the following using the Daiei science precision equipment factory 

thickness tester. 

[0058] 









5 0gf/cm' 
3 g f /cm" 



3. Apparent Density of Absorber (G/cm3) 

It computed by the bottom formula from the eyes (g/m2) and thickness (mm) of a sheet-like 
absorber. 

[0059] Apparent-density (g/cm3) =(eyes (g/m2)/104) x (10-/thickness (mm)) 

4. Bending Resistance (the Cantilever Method) (Cm) 

A sample is cut into 2cm(width of face) x15cm (die length), and gas conditioning is carried out by 
the reference condition of RH 20 degree-Cx65% for 24 hours or more. 
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[0060] Bending resistance measures the die length (cm) until a sample edge contacts an inclined 
plane using the Daiei science precision equipment factory cantilever software NESUTE star. 

5. Moment Diffusibility (Cm2) 

A NaCI water solution is put into view let 0.9%. 

[0061] The tip of view let is set as height of 5cm of the core of a 20cmx20cm sample sheet, 5ml 
of liquid is dropped for a short time (less than 2-3 seconds) in the core of a sheet, the die 
length (cm) of the length which liquid diffused immediately, and width is read, an ellipse is 
resembled, and it asks for area (cm2). 

6. AUL (Liquid Adsorption under Pressurization) (G/g) 

AUL was measured using the equipment shown in drawin g 15 . 

[0062] the configuration and measuring method of this equipment — a crowning and a conduit — 
artificial urine is put into a container with opening for connection from top opening, an open air 
inhalation pipe is inserted there through a rubber stopper, and it places on an electronic balance. 

[0063] a conduit — opening for connection, and a funnel — a mold glass filter is connected by 
the silicon tube, it fixes, and alignment is horizontally carried out for a glass filter side and the 
lower limit of an open air inhalation pipe. 

[0064] The filter paper was placed on the glass filter side, samples (WO), such as a sheet-like 
absorber and SAP, were put in on it, and the liquid adsorption (W) of the sample of 30 minutes 
after was calculated under the load of the weight used as 20 g/cm2. Except for the sample, the 
liquid adsorption (WF) of only a filter paper was calculated similarly, and AUL (g/g) was computed 
by the bottom formula. 
AUL(g/g)=(W-WF)/(WO 

In addition, the presentation of the artificial urine used for this invention used the following. 
[0065] 

The presentation of artificial urine (% of the weight) 

A urea 2 A sodium chloride (NaCI) 0.8 Magnesium sulfate (Mg2 S04 and 7H2 O) 0.08 A calcium 
chloride (CaCI2 and 2H2 O) 0.03 Ion exchange water Let what was cut out from the holdout 
sheet-like absorber of the swelling SAP at the time of 97.097. humidity 2cmx10cm in the shape 
of a strip of paper be a sample. 

[0066] ** Turn two sheets and the SAP existence side of those for a strip-of-paper-like sample 
on 12cm phi petri dish of standing holdout up, arrange at intervals of about 2cm, add NaCI 
(physiological saline)50ml calmly 0.9%, put for 10 minutes, make SAP swell, and judge visually the 
condition that SAP carries out exfoliation omission into liquid from a sample along with swelling. 
[0067] (Criterion) 

O : even if SAP swelled, most exfoliation omission were not seen. 

[0068] O : in connection with the swelling of SAP, omission were accepted slightly. 

[0069] **: In connection with the swelling of SAP, omission were accepted clearly. 

[0070] x: In connection with the swelling of SAP, omission were large and deposited into liquid. 

[0071] ** In the test of the standing holdout of the standing caducous above, carry out a sample 

similarly except having turned the SAP side down and having placed into the petri dish, and the 

same is said of the criterion. 

[0072] ** Take out immediately the sample after standing holdout evaluation of the 
perpendicular hanging holdout above with pincettes out of liquid, grasp one edge of the die- 
length direction with a clip, hang perpendicularly, and carry out the visual judgment of the 
condition of the exfoliation omission from the sheet-like base material of Swelling SAP. 
[0073] (Criterion) 

O : most exfoliation omission of swollen SAP were not seen. 
[0074] O : the swollen surface part of SAP fell out for a while. 

[0075] **: Although what is shown in a surface among swollen SAP dropped out partially, it was 

held in the part which touches the sheet-like base material directly. 

[0076] x: Swollen SAP left most and dropped out of the sheet-like base material. 

8. Place the desk top which has a uniform flat-surface condition, or in the shape of a plastic 

sheet after carrying out gas conditioning of the Scotch tape exfoliating method sample 
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(10cmx10cm) by 20 degrees C and the standard condition of 65%RH for 24 hours or more. On 
the SAP existence side of a sample, with the rubber more than 20mm width of face, it rubs twice 
and "the Scotch tape (trademark)" by Nichiban Co., Ltd. of 1 5mm width of face is pasted up, 
while an end has an adhesion side in a hand as width of face of 15mm, and die length of 20mm, 
and one edge of a Scotch tape is made into a horizontal (180 degrees), and is torn off. The 
condition of SAP adhering to the Scotch tape torn off from the sample is observed, and it 
evaluates in accordance with the criterion of drawing 16 . 
[0077] 

[Example] The example of this invention is shown below. 
[0078] (Example 1) 

1) As base material use base material used, the bulky laminating nonwoven fabric by Daiwabo 
Co., Ltd. was used. The high density layer P which consists of rayon 1 .25dx44mm of a thin 
denier, and the bulky layer Q of a low consistency which consists of PET6dx51mm of a ** denier 
are carrying out the confounding of the configuration in the transitional layer of P and Q. 
[0079] This nonwoven fabric carried out the laminating of the card web of the above-mentioned 
rayon equivalent to 15 g/m2, and the card web of the above PET equivalent to 20 g/m2, it 
injected the 40kg/cm2 pillar-shaped stream once each from the rayon side and the PET side, 
carried out the confounding, and was obtained from the nozzle in which the orifice of 0.12mmphi 
was prepared at intervals of 0.6mm. The span ball-race nonwoven fabric of the laminating in 
which the orifice of 0.15 moremmphi injects a 70kg/cm2 pillar-shaped stream from the PET side 
using the nozzle prepared at intervals of 5mm, and has a Rhine-like confounding part was 
obtained. Although the confounding of the rayon layer is closely carried out according to the 
difference of the rigidity by the size and Young's modulus of fiber, and a hydrophilic property, a 
part of PET layer forms a bulky layer with many openings with the fiber structure which carried 
out the piloerection mainly to the shape of a loop formation only by carrying out a confounding 
to a rayon layer in a boundary part. 

[0080] In addition, a rayon layer carries out the confounding of a PET layer and the rayon layer 
to the shape of Rhine, while a confounding progresses further, and the part which carried out 
stream confounding processing to the shape of Rhine with the nozzle of 5mm spacing commits 
exfoliation prevention between layers. 

[0081] The property of this nonwoven fabric is as follows, and understands a difference of P and 
the property of Q layers. 

[0082] although P layers are immediately diffused after liquid supply, and Q layers will become 
ball-like and it will not be spread as it is, if P layers and Q layers are separated and diffusibility is 
seen at the moment, even if it supplies the liquid from which layer in the state of compound — 
the interface of P and Q layers [ P layers and ] — ** — it was spread later on. 
[0083] ** All eyes 35 g/m2 (2 or Q layer 20 g/m2 of P layer 15 g/m) 
** Total thickness 1.2mm (Q-layer P-layer 0.2mm, 1.0mm) 

** The whole apparent density 0.03 g/cm2 (2 or Q layer 0.02 g/cm3 of P layer 0.08 g/cm) 
** Tension strength Length 0.60kgf / 5cm, width 0.1 1kgf / 5cm** tension elongation Length 26%, 
width 165%** moment diffusibility P stratification plane 75cm2, Q stratification plane The S-MFC 
water dispersion of 4.5% of mother liquor concentration by Tokushu Paper Mfg. Co., Ltd. was 
used as preparation MFC of 30cm22MFC dispersion liquid, and the mixed liquor of isopropanol 
(IPA) / water (weight ratios 70/30) system was used as a dispersion-medium object of a slurry. 
IPA of after distributed dilution and the specified quantity was first added for the S-MFC mother 
liquor with the water of the specified quantity, and S-MFC dispersion liquid were prepared so 
that MFC concentration might become 0.67%. 

[0084] 3) It added continuing churning so that bead-like bulk density may become 25% to the 
preparation aforementioned MFC dispersion liquid of a SAP/MFC slurry by the weight ratio by 
0.9-1.1 (g/ml) as SAP about AKUA pearl AP-211DS of the shape of a Mitsubishi Chemical 
particle whose particle diameter is 50 to 150 micrometer, and considered as the slurry. 
[0085] As for the done slurry, S-MFC concentration becomes 0.5%, and the ratio of S-MFC to 
SAP becomes 2%. 

[0086] This slurry has the viscosity and the fluidity suitable for coating while coating and it 
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maintains a sufficiently stable condition. 

[0087] Although IPA will condense strongly with it mixing with water at a rate of arbitration, and 
a dielectric constant being SAP non-constructed a bridge in 18.3, if it is SAP which carried out 
surface treatment, such as surface bridge formation, it cannot do ****** condensation but, 
moreover, can maintain a stable distributed condition under existence of S-MFC. 
[0088] When the mixing ratio of IPA/water was examined, when it was the weight ratio 50 / 50 
or more IPA ratios, the swelling of SAP was controlled, and by handling nature, there was also 
comparatively little toxicity and it turned out that the boiling point is convenient when it is lower 
than water and collects at 82 degrees C. 

[0089] 4) Said base material was coated with the SAP/S-MFC slurry with the coating equipment 
of a trough mold with a mid-feather-wall plate like shaping drawing 1 7 of a sheet in the shape of 
[ continuous ] Rhine. 

[0090] The ratio of A/B of the area B where the area A of an SAP existence part where, as for 
the configuration of Rhine, the coat of the slurry was carried out consists only of a nonwoven 
fabric base material of 10mm width of face and a non-coat part is 2/1 by 5mm width of face. 
[0091] For the amount of coats of a slurry, area A is 300 g/m2 as coating weight of SAP. There 
is no adhesion of SAP and a non-coat part is 200g/m2 as an average value of the whole coat 
side. It set up by adjusting the path clearance of the trough of coating equipment so that it may 
become. 

[0092] A dispersion-medium object is mostly deliquored in a slit mold suction from the base 
material which coated the slurry. While the sheet which was deliquored and carried out the coat 
of the SAP carried out evaporation removal with the hot calender roll of 140-degree C steam 
heating in the dry room which had the dispersion-medium object which remains sealed, it fixed 
SAP to the base material by S-MFC. IPA in the distributed medium evaporated in drying room 
condensed and collected. 

[0093] 5) The average eyes of the sheet-like absorber which coated in the shape of [ of the 
obtained sheet moldings ] property Rhine, and was dried are 235 g/m2, among those the coating 
weight of SAP is 200 g/m2 on the average. Becoming, the property was as in Table 3. The thing 
using the particle SAP this bulk density of whose is 1.0g/ml has thickness as thin as 0.8mm. As 
for what incidentally coated SAP whose usual bulk density is 0.6g/ml, thickness becomes as 
thick as 1.1mm. 

[0094] It has checked that the AUL value as an absorber was a good level, without spoiling the 
engine performance of a raw material SAP. Although the difference of the Pth page and the Qth 
page is seen in an original fabric, if momentary diffusibility coats, ************ will become that 
the difference of the diffusion condition in P and Q stratification plane does not have less. 
[0095] Moreover, at the time of desiccation, the exfoliation from the base material of SAP and 
omission do not have ************ by the effectiveness of the hydrogen bond of S-MFC. 
Although the hydrogen bond effectiveness of S-MFC was lost at the time of humidity, when a 
bulky laminating nonwoven fabric was used for swollen SAP, it was caught by the wrapping 
effectiveness of Q layers with many openings, and the large thing of the effectiveness was 
checked. 
[0096] 
[Table 3] 
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(Example 2) 

1) The bulky laminating nonwoven fabric of use was used in the base material example 1 used. 
[0097] 2) With the dispersion-medium object using a solvent with a low dielectric constant, the 
phenomenon which an SAP comrade condenses tends to generate preparation surface SAP for 
which a bridge is not constructed [ of MFC dispersion liquid ]. For example, in ethanol/drainage 
system, it condenses in 90 / 10 - 45/55. Although isoagglutination is not seen in (propylene 
glycol PG) / drainage system, an SAP particle will be swollen if a water ratio increases rather 
than 70/30. 

[0098] Then, in order to obtain stable surface slurry for which a bridge is not constructed 
[ SAP ], the behavior in 3 component system as PG / ethanol / a drainage system was 
examined, and the stable distribution field was shown in drawing 18 . 

[0099] As a dispersion-medium object, 3 component system of PG / ethanol / water (50/30/20) 
was selected from this result. MF uses the S-MFC water dispersion of 4.5% of mother liquor 
concentration like an example 1, and becomes 0.67% into the mixed liquor of PG / ethanol / 
water (weight ratio 50/30/20) system as MFC concentration — as — first predetermined water 
— after distributed dilution, predetermined ethanol, and PG — in addition, S-MFC dispersion 
liquid were prepared. 

[0100] 3) As preparation use SAP of an SAP slurry, by this example, in order to see the 
difference in the existence of surface bridge formation, and the effect of particle shape, four 
kinds shown in Table 4 were prepared. In addition, this SAP was offered as a sample from 
Toagosei, Inc. 
[0101] 
[Table 4] 
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25% of slurries [ four kinds of ] were prepared for four sorts of SAP of Table 4 by the specified 
quantity, in addition the weight ratio, respectively, agitating the MFC content dispersion liquid 
which used the dispersion-medium object of the above-mentioned 3 component system like the 
example 1. 

[0102] Under the present circumstances, the S-MFC concentration of a slurry becomes 0.5%, 
and the ratio of S-MFC to SAP becomes 2%. 

[0103] Each of this slurry showed sufficient stability, while coating. 

[0104] 4) Said base material was coated with the SAP/S-MFC slurry with the same trough mold 
coating equipment with a mid-feather-wall plate as the shaping example 1 of a sheet in the 
shape of [ continuous ] Rhine. 

[0105] For the amount of coats of a slurry, the average of the whole coat is 160 g/m2 as coating 
weight of SAP. It set up so that it might become. 

[0106] From the sheet which coated the base material with the slurry which contains SAP like 
an example 1 below, the most is deliquored for the dispersion-medium object to contain using a 
slit mold suction. 

[0107] The dispersion-medium objects which remain on the deliquored sheet are fog-like water 
after evaporation removal and with a spray by the 200-degree C hot calender roll in the sealed 
drying room 150 g/m2 By supplying water to homogeneity and humidifying a sheet, the 150- 
degree C hot calender roll performed desiccation and heat treatment, adding a network press, 
and it completed making a base material fix SAP. 

[0108] In solvents with the boiling point lower than water (for example, ethanol, IPA, etc.), after 
the water with which the solvent evaporated previously and remained from mixed stock with 
water dries, hydrogen bond happens. 

[0109] However, since water evaporates previously when a solvent with the boiling point higher 
than water (this example PG) is used, PG remains on a sheet and hydrogen bond is not 
generated. So, after drying and evaporating the dispersion-medium object in a coating slurry, in 
order to carry out generation of hydrogen bond, water needed to be supplied there, and the 
spray was used as the one approach of water supply in this example. 

[01 10] 5) The property of four sorts of sheets that after [ coating ] desiccation and heat 
treatment finished the basic property SAP slurry of the obtained sheet was as follows. 
[0111] 

** Eyes (average eyes) Coating weight of 195 g/m2 **SAP Average coating weight 160 g/m2 An 
A phase (SAP existence part) 240 g/m2 .... Four-kind common ** thickness Pulverized coal 
(UM-1, UM-2) use article 0.7mm flake-like (M-1, RS-2) use article These sheets are 240 g/m2 
partially 1.0mm. Although there was coating weight of considerable SAP, any sheet was able to 
do the sheet with a thickness of 1mm or less. 

[01 12] As for what coated especially SAP of pulverized coal, thickness was finished on 0.7mm 
and a much more thin sheet. 

[01 13] Moreover, any sheet was flexible and handling nature was good. 

[01 14] 6) AUL as an amount of SAP which the sheet which is an obtained sheet, and which was 
obtained AUL holds, and AUL of SAP used for each sheet are shown in Table 5. 
[0115] Although it is common to decrease by sheet-izing SAP in a conventional method as for 
an AUL value, by the approach of this invention, by sheet-izing SAP shows that the surface 
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bridge formation article holds the engine performance of a raw material SAP as it is. 
[01 16] on the other hand in the surface article non-constructing a bridge (front face — 
unsettled), it was admitted by sheet-izing by the approach of this invention that an AUL value 
improved sharply by about 1 .5 to 2 twice. 

[01 17] This is considered that existence of MFC of this invention, the structure of the nonwoven 
fabric as a base material, etc. are involving greatly. 
[0118] 
[Table 5] 
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* : They are conversion [01 19] to per SAP1g in an absorber. 

[Effect of the Invention] In the compound absorber with which this invention consists of three 
components of the binder which combines a nonwoven fabric base material, SAP, both SAP, and 
SAP and nonwoven fabric configuration fiber as explained above The diffusion layer which 
consists of hydrophilic fiber of the high density which has osmosis by the capillary tube 
effectiveness, and a spreading effect as a nonwoven fabric, To the multilayer nonwoven fabric 
which has an acquisition layer with a high resilience value (rate of elastic recovery) with bulky 
[ which was combined with it ] Only a predetermined field is made to support an SAP particle 
with a stable prehension (trapping) condition. It can solve by on the other hand combining a 
nonwoven fabric field with diffusion and the acquisition effectiveness with a suitable distribution 
number, and the sheet-like absorber of the various functions nature which was excellent in 
absorptivity and the absorbed stability of a liquid by this at diffusion and the acquisition 
effectiveness, and coincidence can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The explanatory view showing an example of the basic structure of the sheet-like 
absorber of this invention in a cross section. 

[ Drawin g 2] For (a), (c), and (d), (b) is the top view showing the distribution condition in the 
multifunctional sheet-like absorber of this invention that an absorption field phase (A phase) 
differs from diffusion and an acquisition field phase (B phase), and a sectional view in X-X-ray of 
(a). 

[ Drawin g 3] The graph which shows the comparison of the thickness of an absorber with the 
same absorbed amount. 

[Drawin g 4] The graph which shows the comparison of the weight of an absorber with the same 
absorbed amount. 

[Drawing 5] The graph which shows the comparison of the SAP content of an absorber with the 
same absorbed amount. 

[Drawing 6] The graph which shows the comparison of the apparent density of an absorber with 
the same absorbed amount. 

[Drawing 7] The graph which shows the comparison of the bending resistance of an absorber 
with the same absorbed amount. 

[ Drawin g 8] (a) and (b) are the sectional view showing the lamination of two sorts of nonwoven 
fabric-like base materials used for this invention, respectively. 

[ Drawin g 9] (a), (b), and (c) are the explanatory view showing the distribution condition of each 
component in the absorption field phase (A phase) of the multifunctional sheet-like absorber of 
this invention. 

[Drawing 10] The explanatory view showing the procedure which forms the absorber part of the 
absorber product using the sheet-like absorber which consists of an A phase and a B phase. 
[ Drawin g 1 1 ] (3-a) For - (3-c), (4) is the explanatory view showing the procedure which forms 
the absorber part of an absorber product using the sheet-like absorber and AKUIJISHON layer 
which consist of an A phase and a B phase, and the explanatory view showing another example 
of arrangement which forms the absorber part of an absorber product using the sheet-like 
absorber and AKUIJISHON layer which consist of an A phase and a B phase. 

[Dra win g 12] (5), (9), and (7) are the explanatory view showing the example of arrangement which 
forms the absorber part of an absorber product combining the sheet-like absorber of two sheets 
which consists of an A phase and a B phase. 

[ Drawin g 13 ] (8), (9), and (10) are the explanatory view showing the respectively different 
example of arrangement which forms the absorber part of an absorber product combining the 
sheet-like absorber which consists of an A phase and a B phase, and the sheet-like absorber 
completely covered with SAP. 

[ Drawin g 14] The explanatory view showing the procedure which the B phase part of the sheet- 
like absorber which consists of an A phase and a B phase is upheaved in three dimensions, joins 
to a top sheet by the burr, and forms an absorber part. 
[D rawin g 15] The explanatory view showing an AUL measuring device. 

[ Drawin g 16 ] The explanatory view showing the criterion of the Scotch tape exfoliating method. 
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[Drawing 1 7] The explanatory view showing the condition of coating a SAP/S-MFC slurry in the 
shape of [ continuous ] Rhine in a base material with coating equipment. 

[ Drawin g 18 ] The graph which shows the behavior of SAP in 3 component system of propylene 
glycol / ethanol / water. 
[Description of Notations] 

10 Nonwoven Fabric Base Material 

1 1 High Density Layer 

12 Low Consistency Layer 

13 Joint Component 
20 SAP Particle 



[Translation done.] 
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¥ffiW{cms <t . s a p^fT-2 0 #s»?5£©a?src?¥i£-r 

iMIHm ( AtB) £ . S A Ptfrf 2 0 ««ggftHKC?? 
ai^SS- T*^S/a>««H3 (BtB) t^mis. 
t/tUS. BP*., SAPtt^2 0OffiMB«Hi*ffft 

t L-C©tSfiB£-H*K|£JS3tS'J: 5 4^-*©3W*»W© 
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[0 0 14] <A««<bB««©»m«ffl>ia2«. « 
ftffittfS ( Atl) <h l£ffc • 7 9 ■< V is 3 >ff*ffl ( B 

tB) ©a^w^^sg^ffiiatL-rTnU-rc^. *-r 

02 (a) tt. RiRffilSn (AtB) RCfflfc» -T*A9 
fai/flWSffl (BtB) 3&9ttcaa«Wttffi«r««EL-CI,»4 
W&^LTt^S. S2 (b) »-£©X-XifSH£teW68f 
El 2 (b) ©KHnBOCfcOT. ffitt 
• Ti'-f >=->3>f!I*$tB ( BIB) &^mmctj;-,x^2> 

10 L/fcfe©r-*6. 

[0015] RKXMigtffi ( AtB) RO'ft!! • 
3>SSiStB (BtB) B. M2 (a) ©WTtt. 
S34T,/ciiLi®W{cso*.5-7^>«(C!&- 3 rc>s*s. c© 

jf^cpg/b-r, m«\ 12 (c) jcTn-riMt. 
WtttaR- r^-ft?s/ a >««ffi (BtB) ic^mmm 

(AtB) «S7aB«kCCfl^l>-C *> J: < . $fcI2 < d ) K 

m-r^^ic, mmtji*Mi9wm (AtB) kshr-t* 

JV>isa>m&m (BtB) *i^JtMCC#?SGr4>J;^ 0 
*fc®iKfS*lStB (A*) KEfffit* -r^YyVa >«« 
20 tB (BtB) #|«K»lW5«^. *©¥ffi»tttt. 0 

^©jr^as^jcRg^-r. pm E.mm<D&m<DB 
[0016] awe. mwrnma (a«> so'^tft • 

W^->3>MteJitB (BtB) *«fiS-r^fiS»<t^©t9:S!ltc 

«©»a. mmmotm, im ■ r 9 4 v> 3 >«« 

tB (BtB) ©^***^*Wffl0r©4£»|[|«B. «*& 

sn/c?g^-B$s i jKHfa-r^r^-r^->3>ts^. 
30 wswcctssAPet-T-offljg, h??e>i/i(i, -e 

«M6*. ©iRiSfa^tB (AtB) . r?-/y-> 3 >i 

J?SttB (BtB) ©M^i'CJ: 5 %S«l?rSDr^S^ 
^tSL/c4>©-C*'2) 0 

[0017] R«««lti (AtB) iffitft • T 

i7 ^ a >MiHttB ( BtB) i £ 1 o©i>- (-©£(3^* 

ttltWtfr-7 9Azsl'=i^mm\% (BtB) fc, 
®JR. B>BtUl«£K:M)limm (AtB) tc^3-l*. 

40 cncc «t o ee*©tj'#-c«i#e.tx%t^3s ztcmmm-e. 

©T^-S,, 
[0018] 

[an 



(5) ^2 00 0-2 0 1 97 5 

7 8 





A3*** 


BffllSE 




SAP 






















* 
* 

* 


* 

4* 


* 


'J* 
'1* 
* 



»ttfe©i©lt«(c*J^T9H«Ccbr*i< o Jt»(D»JH 
0 0cc)4iSfl?U ^<DJ¥S, MM. SAPMi, 

WttftiJttBofc. -tois***i«>rig3^ig 

7 KiTjrf „ 

[00 19]tt«HlB, 1 9 9 7^D^(D^ 

fl®L,fc'W/l 0 0%4fflC^c!RjR(*cr)»ffl!r*ao 
it«W2«, 1 9 9 7^J:0«S6*<DSAP/^U^t 

W3«, (SSC^I/^ffiCC^iSAPi^^^T. D. 
S. (Total Dry System) CCfcSfcODT?, f<*Kjy-27 
^©MelfinfcL -/ * O^ttOlf >V*Jl 

h*E«^4W*r»6tl**HRavonierl± 

M¥ 8-24639 5#£$R (TEL #»*S) *#*«: 

[0 02 0 ] ^/c$m D DiC^t« 4 J¥£0. 3mm 

l»fc»£©»ffl**0fc. *3fel»n a n ©SI 1 ©*Sffitt, S 

©4>ft< £«>5 0%, »*LC^ffT"C«6 0%-9 0 

*©«S^)SS»**ia{b"r-2>CiCcJ:or, 5 0g/cm 

0. U/cm 3 -0. 6 g/cm 3 gfi*r^HnJfifr? 
*9> fflS©*#T-Ctt0. 15g/cm 3 -0. 5g 



[0 0 2 1 ] <%>mfezs- htt»JRftO»«fiB«»>C 
( 1 ) SAP 

**WCflJt>6*i4SAPtt, l^t>»4*»*tt«JIS<5: 

©w\ ar^ y^osAP-c*?), # 

fciBtM»»^rf#6n4f4«rtta©tt«W/jNS ft s 

APtfe^ Ml/cSAP 
30 T»»ffiStt0. 6m&V$>&&, M©SAP«i 
(CjS<, *«?E»tcifi<ft?), LHW3 0 0Mm 
«TK:ftS£*ttIt#l. lifi< Srccfti. 

tibn^5 0 wm-150 //m©ffi*ffltt©S APfcJB 

»iurs««:«fflr* t co<t^4SAP%«ffl« 

Cite J: ^r, il^O. 3 mm, jyft^JgO. 6gr/c 
( 2 ) SAP *£f#lT **«*tt«tt 

©l^i^*^«fliF'C»+^rft< , mtfH8 (a) &C 
^0fc<fc3ftPJt±QJl©2B«i&, fcb< tePctQi 
P/Qte^Bil^/c3B«Jg©^F3BSfli 4 **l>ttH8 
(b) tc^L/tQ/P/Q* ©J:9ftjHi«a*»o^ 

[0 02 2] ^■{fc«HS©K*3>*^hW, PJf<hQ 

50 P/Q©«8W*>£r*ft*. 



(6) 



2 000 
10 



2 0 19 7 5 



[0023] vkmbowtft Lx<D&m<DmNz, 

2 CD J: Jfeft 3 *l £ o 



TIB 



[0 0 24] 
[«2] 







Q ® 


fftftl 




(DSAP*a^£Oh7vt' w mwz 




ffittftrcfflttK C 1 0d~2d) 


^^^jic^aeis (3d-6d) 




± (0. 2-0. 1) 


#J* (0.05—0.03) 




20% — 50% 


50%— 80% 



7g/cm j aJ:«f*K, 3 6K:#*L< «0. 1 
g/cm'-O. 2g/cm 3 r£>0. iSW&QJf fCWjt? 
SL<«m»[-mSO. 0 7g/cm ! ttT. <tD»SL 
<ttO. 0 5g/cm J «T*'J:l,>. PiQClil&it 

9SAP©h5yfc->^1$fi£IS#TSC£#r£&o 20 
ffio-C^JUtWi OT 0. 06g/cm J 

[0 02 5] ffit»&OSH«Wfc38*tt£ OrjfflK Pi 

^oci«*3ns. ■eoft:«>pji*fli(S'r*iwiii 
o r ». i d - 3 d <Dimmim&v>m*&®m&$km 

P*Kft> PET«ttti©il^flc-C*S. PPli, PE 

mmxMKimmzux m 

[0 02 6] SAPC1S. F7'?f>»iLt, 
Sfc«©-H*I?S (7*-f^>3>) «|6iLr»< Q 
Stc '--;fc 1 3©&C\ ut?'ji>x (EISIsIlS*) © 40 

iiilttt, 3d-10d ©Jt«W^a©at*tt© 

t^jgi-TSClidirgt-S. oa». -«StC«iS*t4© 

t>tKSSraiffi©®JK©!tfg*^A ^> * L < 
[002 7] Qa©^VU+-fj:WtP^^{c«. SAP© 50 



ais^awtc «* o s a ptasi s a p tfflmt&Kmm^t 
#wv. sAP[*{b^^^6fg#®fcn, mmm 

[00281 -S, SAP©#fib&^teij!-7i'-/y 
(BtB) r«. QBtt*©— B*I?B (7? 



ori£tft«*&-r^ 0 

(3) SAP*lSR0fSAPiai»i*tS^-r4IS^fiR 

KSAP©WK^*+$WM3^fc»K:tt. C©« 
£jS^»J?fct*«>TSW-C*S. SAP©J£^rU<tO 

ffltv sAP^i^-r^n^ctt, $t©?5i§tt<bgK . 

0^*>SAP*sf6jm$n. +#tt«JK. KiH2»*»Jf"C 
*ftl>CiK44. 49Wi#6#j6K4MI¥ 1 0-16 
8 2 3 0-^<RI8fC*il,^rti^Lrt^ cfc^tc. SAP?: 
s ? ci 7 4 -? <j ;W©Sfcfffli2;i/ n - XJWtrttM. 

ifcfc. *SR*S£jWM'1. SAP«i^*sestc»?K. ft* 

[0 029] $IMSK*SI»T, S A PtfcF-&Bf5E©&H 

^';;u«SSIffl«8«l{cj;-3r^3na. cnii, 
**W©>>- ht«K?R*14«^ft©SJjS^«:BS A P& 
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ifeCC, Ifel^UJS APfBS, MSAP tf-bVt 

[0030] ccD^zuv izrv frmmmmx, —« 

m^C\t^mSifi2. 0//m-0. OUm, ¥W 
0. 1 Mm^L<^-etl«TCD®^T*ffl^»S^r, 
SAP3»**»jRUfci»«:*©MHi«cj:oTil[%K:« 

L^t*©itatt, sAP©»«tt*ii»ua^j:9a 

;H*8MM*»j|t«, yM-'>3> (solvation, »H 

n^iTKfnur, *#fctttt*7ftu £5£fc#ffctf»B* 
r 2 o o o G-ci osmtofotonstsgLittct $<D*<om 

[0 03 1 ] c©iilie»«c*5i»r, r 5 ^p? ^ 

[0 03 2] i/c7^»J;^Mt^tt, -fe;l/P 
o-F i b r i 1 t^ot^J;^, £ti*><D7 j ^'JiV 

mmm<£m4 9-12 4 5#<&$b^^©^«:j:o 

[0 03 3] *¥mfcm& Lt>-feJHa-X*©3 ^P? 
^ ^UJM^tSffl^^, ^UP-X^l^S-fe^P-X 

snw** ^ * p 7 ^ u jMtftia-r s c t k x <o nhtx 
£ 0 m^u^^y^mwrnmrnm^^c tic* 

0f#6ft£e C(D^n7^'J;Kt MFC U^p 
y a 7V \,4^v K*fe;l/P-X) tmxti, %Z>uy * 

? K-feJUa-X (S-MFC) <t(¥tf*i£ 0 
[0 034] */c, W)x.^AS-fe^P-X»ft (^U y 

[0035] *4ti«5 ^7 a ^vfrftmmm*. 

Acetobactor Xylinum^CTX \<>t>®> 

(bo iPf^nSo 
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[0 0 3 6 ] *A:tt*tt*ft5-fe;I/O-X0»r> j e 
7 5>**tM FiSSL -fe;l/D-Xlf>f*- 
hTKS^K, &&l^*>>y-k^Uiz^P-X<DT-k l->*g 

[0 0 3 7 ] cn60 5^D7^^y;Utt»imBai(D» 
fflfco^Ttt, ^BS4 8-6 64 1 #&«L 
10 0-38720 -Sf&fMMclBtS 3 ti . S /t fSo a n £ r -fe ;b 

^•;-aj <*nfcdE (») it) , ss.^ r-fetj ,j/ aJ 

(y^^;Ht^X« (HO ») «±LTr&|R3ftTl> 

So 

[o 0 3 8 ] «f{c*sswcja-rs4>©«, mfc s- 

MFCMBCt*^,, S-MFCCCOt,>T<Dl¥lA>t£ 
WSfW8-284 09 0^ft, BCOCO^TW 

- 8 0 4 8 4#&«Klffitt3*lTl,>£. 
[0039] MFC, S-MFC^MFCilti^l 

r<to»L<*cofl6flafficcoc*rSiKor*j<. MFC 
M?M1 0%felT©«><D3&iJ:0a* Ll^o U*>U 2 

««Kg««/*oa^*«w* s a P(D#t«g{*£ urffl 
c^^ 4> ffiffl ~*jmc tx a . 

[0 04 0] BC*ffiffl-r^iS^Co^rfcJ:t3»0< 
\t. fflSSL/cBC^2%«T©#f^«^r^+1^ 

tics:*), mmtmte&zwMmmMzzhicMftit* 

tfo B C &m l ^ C i *i*«W©BWCC J: 0 31 LT C> 

[0 04 1] MFC^SnS^^P^^^WSI 

i©S^«*ff0 % ^-CCCMFCSr^KUrO. 2%- 
' 1. 0%<DMFC#»«*fH. f<DMFC»ftifi©ct> 
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^Pfl/>^'j3-V*=7 0/3 0 t *^>Wix^ 

-/-*/*= 6 o/4 otti'oai^^artti*. icr 
*tt«B©5Mft«K<fc urtt, l 0%-5 0 9«<D«K# 

[0 04 2 ] <RiRMi$ffl (Affl) tCWSSAP©?? 
M^>fi?i$CDJ:^ ®iR$I^£tB (At@) CC*ji,>TS 

APtt-ecD%^^ssffia«©QHcc#auTi^/t 

wtimtm <a*> a^sAP 
osaM^i, ass- 72jvisn>mm <b«> t 

C^SAP^?ME««<kCCK»3ti*ii«>CC, K®T 
#£&<h, SAP#fiE»iSAP^I?SEBi«:^6n 
& e fet, RiKMilSffl (Affl) , ffiffc- T#>^>a 
>««IB (Bffl) 0>K#tt SAP©??ffll^£>£QH 
cchut-c&oT, ^f^raspjiouas ap&*??£e 
orci&c^-r. QRJKM^ffl (Affl) Rtf&tfc • r^-Y 
^3>««fi (Bffl) ©E#«4HU?«Lfc<l> 0 
^CSAPOgaEi (M) fcfctf &S AP{@*(DffiH# 

[o 0 4 3 ] mmmc^t, sap»«e««*s«:s 

A P tfrF-* :a - ?v > * L fc <fc 5 &%Rfil£X$Ji& Lfctt 

©aa: o tc® « (vit+im&mzit oxi&mumxm^ 

[0 04 4] a»©^^l/^/SAP<0«^»**6»6tl 
SPRJKftTte:. COJ:^ftffl*(DSAP©ilJiatlW»«l 

mstrr* ^*«^6a*sAP<o«H3&s^i/^)iotfi 

©J; 5 tt^^^/S a P©ffifiEtt»tcoiir 

ft95. t 147,3439 (Kellenberqer) §B*ffl«{Ci$ 0 < 3^ 
entire C(Dfcd&SAP©^n**>##|i£g 
<, £fcC*l«\ ^/SAPO«^JC*jW5SAP 

[0 04 5 ] *»9!rtt, S A P«m*, ^O^ffiCD— 

<d<b * sap (ommtRtmrnc £ 

ott«ftS#, 4>&< ifc 1 0 Oi/cm'Ki ^ 
< ©WTtt 1 0 001/c m 1 «± % WjUflSBi&rtt 
1 00-3001/cm\ V U-^ P a n -C53:2 0 0-1 
0001/cm 1 , *B n a nCtt5 0 0-2 5 0 Ofi/c 

[0 046 119 (a), (b), ( c ) *C 

[0047] <^mm^- vw&mb<omMm>^)\' 
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*LT2 0 g/g«±©il^AULffi*:J$ 
oSAPittffltWt *©AULffi#9 0%«±©3& 
If^>- KDttfig&ca^SnSo S/c*Se«<J!X AUL 
1 0 g/gKTtftSSAPSffil^Kte^t 

£k i"- Mtfccfcor, AULitti 0 o%£LLK:±# 
■rs«io]*«*a 0 c(d«ipj». sAPiB^ifflii^s 

mamLx^ztmmztiZo 

[0 04 8] iRiR»©»JRtttt«. 

fifflsarcMt&stis**. cent ±itiU/cAUL 

gr/cm'OjJDg-pCO. 9%<DA^7K£QRJK£t>\ 3 

o »«j»«o»iRtt«*s a u l mxm^z ft £ Q 

[0 0 4 9 ] htt»4X*€:0. 5mmM 

«ffl (Affl) (OURiRttffiiLtTAULfii^l 5g/g« 
20 ±t*SCi«vSr*0. a*K»AUL*20g 
/g«±CC«oC<hCCcfcoT, W^<D^©fe(0*sf#6 
n^ a ffiK-y*-fJ>i/ a >«J*B (Bffl) 
iRMftiLtfe, 15g/gtt±©AULil*fifoc 

[0 0 5 0 ] <^«ffil/- h«^i*cD^iRf*$Jp a p^ 
j£ffl>SAP*»ofc»iR«i«« (Affl) SAP© 

: r^^» 3 >wffl (Bffl) £3&>e>&5. 

A, Bfflffl«JB*WT*^««^-F3R»iRffK:-3^ 

30 [ 0 0 5 1 ] H 1 0 tt, Affli Bffli^6^S^>- htR 
RiRttCcfcor. Jt«ffWiCDIEi»Bffl*cfi*»tt:, Affl 
FCCKHSttT. Bffi*»JRft(Dr^-/^3> 

[ 0 0 5 2 ] H 1 0 (1)«5>- httRflXtti^ffiWCC/B 
[0 0 5 3] SI Hi, A«4B«*6ftSS/-htt» 

or ^ ^ v*s 3 >Jf^ffl^^#r^iRfti?p a pCDKiR» 
W»<turi£ffl-rs«*7Si/rc»s. si i (3)©«js 
SAPogat^AM^ h y^t/- niJKfiiwr 

[0 0 5 4 ] 0 1 1 (3-a)«^- httRiDM***©** 

^■mmcm^tcm, m 1 1 (3-b)«c^cc-^^ ks»* 
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1 1 (3-ora, ¥-mtt<Df- h*(BWxi*cd**sis»{ct 

Bl 1 OOtt. SAPffffli*^? hWJCCifij 
f 0 S A P^41IJ{C7 ^ i^^> a >141ta/c 

[0 0 5 5 ] 0 1 2«AtB<bB*B£a>6ft£->- htfaR 

f«B»*»R8"r-5«*^L/A:. H 1 2 C5)©*ratt. S 
APfffii^rh hflKcffltfT* 2B£*fr£tf 

±»##< % TJg£)£< Ltl^, SI 2(6) 
OftiS*. S A PI?a»*±TBtciSi^l^to#K:«* 
^b*yfc«r*5. si2(7)cd^@«, SAPgfii 

[0 05 6] 01 3 te. AffiiB«i3&>6tti^-H« 

0 1 3 (8)fc^>- h®J&f*£^CDS A 
P»fflH*hv^-H!KcEBl/r, *<DTffite* £ 
ISAP«a$n»>- h SrTBCCjfi^to^/c 

S 1 3 (9)<D»j6tt, S A PIMEffi*^ * t> 2/- h ffiiJ^C 
ftW, *ti«:ip)*H^9J:5Cc±fflSAP^- h*m*a 

js«, sAP©??aEffi*^y^5/-HBccisiw, ^(or 

ISAP >- h *rtJjAC>«J8rSfci^*>-i*r^0feiR 

[0 05 7 ]@14{i, AtBiBtBi^^ftS^-htK 

i±tc$$ftic h bzm-g-r&t, m 1 4( C )<d<j: 

hi— ft{fcL/c!RjRttW#6tlS. CCD 

1. @tt (g/m 2 ) 

1 0 cmx l 0 cm(Dy- h©I14«^ffrffi 
U lm 2 ^0cDSS («) ■«:»#«- 4. 

2. ifS (mm) 
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[0 0 5 8 ] 









5 0g f/cm ! 
3g f/cm ! 



10 3 . RlKf*<Z>ji&ffii£ ( g / c m 3 ) 

is- Y\mMfc<Dmtt (g/m 2 ) tmS (mm) frh 

[0 05 9] JiJftS&K (g/cm 3 ) = (gtf (g/ 
□')/10')x(l 0/J¥3(mm)) 

4. mm. i>rt-m (cm) 

1f>-7VU^2 cm (ifl) x 1 5 cm (S3) h 
L . 20"CX65%R H©Iit*;,lT 2 4 BSratLhiBS 

[0 060] PIHWStt^Slifl^fiMKHfWftl©*^^ u 

&m*&&<d&s (cm) *«ce-j-e. 

5. MBtttfett (cm J ) 

0. 9%NaC \*.mWL*V*--l"j McAftS. 
[0 06 1 ] fa-U-; h©5fci££2 0 cmx2 0 cm 
©If >7';l/->- KD^'C^ROS c m©iS2CCg:^L-C. 
* 5 m 1 *JSI$Fffl ( 2 ~ 3 Win ) fc h ©(fM>»CC 
STC. a^{c**«fttkOfcf 3 301? (cm) 
tfR«cifimt/-Cffia (cm') £jJ?s!>.5>„ 

6. AUL (JniBETT©®**) (g/g) 

30 01 5(,cfrs-?mm*m^xA\)L%mj£L?c. 

[0062] c<D$i&<DmmtMjffiiim&Eiv'mmm 
Mm<mnsm*>&> ss«hh»hp3w: o ai«*a 

[0 063] 3>«»ttfflS8a»in-FS*5^7^;l/ 

40 ±tc^- \-vw.ifzw j psAPm<D-y->7)i< (w 0 ) ^a 

n. 20g/cm ! ti5:610©#fTT, 3 0#f£© 

tf>7vu©«^s (w) ra«{cif>^u*i» 
c>r«®ffi©*©«igs (w f ) i*aTStAUL (g 

/g) *ffttlL,fc 0 

AUL (g/g) = (W-W F ) / (W.) 

*4B. ^leBj^fflC^fcAX^ffl^aTIBO^O^rfflti 

[0 06 5] 
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mm 

&{t^h y)A(NaCl) 
«^^*>">A (Mg 2 SO« 
mtttJlisyj* (CaCl, -2 

7. aai«o«aisAP©ff«rtt 

S/- H*»JRft^6 2 cmx l 0 cm©iffWc^^)K 

[0 06 6 ] (DffrSffi&tt 10 
1 2 cm*W-UWfl#tfMf > ^1/42 ft. ^-CDSA 
P*?*Effi*±CC0T, »2 cnKDIBBTafc^ 0. 9% 
N a C 1 (£H£ft*) 5 0ml *#*»«:ftliLr 1 0 # 
IB»aurSAPS:IKffl3#, »accr>tiT*>^*» 
6 S A P^KMUKtsnM aUTWtti. 
[0 06 7 ] («5ES») 

®: SAP^0SOrtlHJttIft^««<!:A^m6n^^ 

[ 0 0 6 8 ] O : S A P®^Km>M&tf ttfrlCBti) 
^*lfc 0 20 
[ 0 0 6 9 ] A : S A P<D|^HtC#^JK?|^H^KW:^ 

[0 0 7 0 ] x : SAP©BB(cm««^*<, * 

[0071] (z>mmun^E 

[0 0 7 2 ] ®SK« DTtffiBftt 

±^<D»»mnimm^<o^>^j^m^^m^^^ t 30 

>-fe* h-cflXOffiu fis^ifiia)— ^<z>iS4^y 
[0073] <«ea») 

® : KfflL^sAP<D*J«lK^«^^^m6ntt^o 

[0074]O:»L/cSAP ©3ySSB#rt**!> LUM 
[0 07 5 ] A:||f«UfcSAP©5'& % SlJtK:&6k 

[0 07 6 ] x :»UcSAP^>-htt^W^ 

t>7'JKl 0cnixl0cm) ^2 0U 65%RH 
<0«»ttffl'r2 4B$HIJa±PlfflL/c«, ^— tt^pffittSS 
-rSflU:X«^7Xf 7 i'fiWcK e 15mm« 

SAPi?fi®±&C?g#W£it!il 5mm, g^Ommi 
LT, -®mM^We)2 0 mmipiJ^±C0riLrfA 50 



2 

0. 8 

• 7 H, O) 0.0 8 

H, O) 0. 03 

9 7.09 

T2[p]CToT}g*ri?-ti\ ?—y'<D— #<£>ffi£;^ 
(180° ) *CLTSI#WJ#-r. *>^U^6?l*iW^ 
Ufc*P^-^CC^»uytSAP<DJK«*«JRUr. 0 

[0 0 7 7 ] 

[0 0 7 8 ] (mmmi) 
i ) ffifflaw 

^fflCi/c 0 ^CDWfiRmfflx^-^KDU-aVl. 2 5d 
x 4 4 mm^6«C*l&aSBP i*r^-;KDP E T 6 
d x 5 1 mm^64SfiafSOA;l/*-lQi^P<!;Q 

[0 07 9 ] Cfl^Sfcfljtt 1 5 g/m 2 ffl^CD_tlBU~- 
3><D;*7- K 2 0 g/m 2 ti^(D±IBPETO 

K£:*:/*8IJB0T, 0. 12mm</)(Dty7^ 
#0. 6 m mfliti^ 6 n/c ^ X;^^ 4 0 k g / c 
m'CDttttTKSfc* 3>Mtt>'P E T®*>6& 1 B« 

7Y^5mm RBPHr » 6 ti/c -/ X;l/£ ffl (, >T P E T 
mfrhl 0 kg/cm 2 CDt±«7k^i«WUr^>r>« 

-3>H»s5accx»rs^ PET***— asu-a> 

[0 0 8 0 ] WSmmHPBO^XJUr^-r^JKtCTKSfcS! 

L fc8B#ra U - 3 3 6 Cc£*frjWifc t ft 
tCPETJf £U-3>B£^>tttc£*&U Jllffl©»J 

[0 0 8 1 ] C <D^F»^(D^«TIBC7)M Ot&l 
P. Qm<0$m<D*8Mftt>&Z>o 

[0 0 8 2] P»iQ»*»«IL/rBiafi£»tt*S* 
<b, PH»lft?R«it«ectt1RL. Q«W3EttiftoT-€- 

[0 08 3 ]® ±Stt 35g/m J (P115g 
/m\ Q@2 0 g/m l ) 

<Z> 1. 2mm (PJfO. 2mm, QUI. 

0 mm) 

<3> ±»(DI»«S 0. 0 3g/cm J <P»0. 
08g/cm , l QUO. 02g/cm 3 ) 
© #^0. 60kgf/5cm, 33 

0. 1 1 kg f /5cm 
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19 

<5> SIMUHttf ^f2 6%, 332 16 5% 

© Rmffitttt Pit® 7 5 cm 2 , QJfffl 3 0 

c m 2 

2) MFC#«*<DMH 

MFCiLT»«Htt <**) K(DS%i«ft4. 5%OS 
-MFC*ftWK*«ffll, X7»J^MH*ilt 
>fV^O^V^ ( I PA) /* (mmttl 0/3 0) 
*©»£**flft»fc. MFCj«#0. 6 7%iC/^S 
CC*rBf«*<D*rS-MFC««*^«*««. BfJE 
SCDI PA^»n^TS-MFC»fSBS^i@»L/Co 10 
[0 08 4] 3) S AP/MFC^7 'J-CDpSS 

HfflBMF C^««tC SAPi it«t-x«©j«ea*j 
0. 9-1. 1 (g/ml) teW5 0- 1 50 M 
m(DHHt?i»H^7 P - 2 1 1 D 

s tmufrc 2 5 k «c a & wc am a # 6 asjjp u 

[0 08 5] ffl^^fcX5y-ttS-MFC«B»* 
0. 5%<tft0, SAP«:jtfr£S-MFC©it*tt2 
%<tft& 0 

[008 6] c©^7y-», 3-^>^ , rsiHtt+ 20 
ft&mKVtmzu-o £ =3 - -< > y*c * u tdt&t t 

[0087] i PA\tt*t&m<Dm&-cm&L. rnmm 

#18. 3r*^©SAPr*S±&<fiil£l,T0* 

mmv-fisfr & s -mf c ©?¥ffirr wscffi«c»»tt 
[0088] i PA/*oiB^tktcoiir«ii*rs<fc, 

Mtt5 0/5 0J£U:©I P A Jt*tt 6 tf S A P <DMM 

[0 08 9 ] 4) t/~ hCD^ 
•CflufESttKS AP/S -MF CX7 y-^a^u/c^ 
[0090] ^-r>©ff$««^^y-#a- hSftfcs 
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APffaas»©Afi«B10mmfi, &x - h HdfXD* 
3*t©#*> 6 ft £ B $B*$K Smmfi-CA/B ©tb* 
«2/lt*l) 0 

[0 0 9 1 ] X^V-CD^-bMteS AP©fttliL 
tAWi^OOg/m 2 r*3- h SP#teS A P<Dtt 
»#ft<> 3-hMi*(DTOIilt2 0 0 g/m J 
<hft*lifc:3-?w >^SSB© h^7©* UT^>X£ 
iHMT £ C <!: K <£ L /c. 

[0 0 9 2 ] X5V-**~7<4>tfl,tcmttfr*>fttfc 

S&1$n/cgifrttl 4 0'C<D^^-A»PJ»Oj»n- 
^"C3R»|»*-r £ £ fHjB$Ct S A P £ S - M F C r S*f It 
@#L/c„ laiSTjR^U^Kjaif**© I PAttJHt 
LTIpIiRL/Co 

[0 09 3 ] 5 ) fl^n/c^*- h/3^«J<D*ff4 

SHI* 2 3 5 q/m l r^SAP 0flft« 
¥Wc2 0 0 g/m 1 iftO, ^CD#tt«^3(DilO 
r^o/c CfiDJBfflWl. Og/ml<D»ttTSAP 
£fflC>/c&CDW:/¥3#S0. 8mmiiti 0 B^^Cji^CD 
*«g»*0. 6g/ml(7)SAP^^-/>^l/cfe 
<Dtt»S#l. lmmiJKftS. 
[0 094] PKiRi*^ Lt (DA U LffifcMS*4 S A POtt 

K^£rA&ftft<ftS. 
[0 0 9 5] *fcte««FCC«S - MF C<D***S£©5» 
*CC<t0SAP<MI»^6C[>IHIi, IfciSfct^^M^ft 

[0 09 6] 
[*33 
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21 22 



(DJPS (mm) 


0.80 


©jLa&flffe/cm 8 ) 


(1) 

(3) a£f8-7W*5'3>SH*(Bffi) 


0.42 
0.03 


OHUifcg (cm) 
(#>^W?-*fc) 


(1) 

(2) 3:37/(5] 


6.4 


SWMttfHSKcB') 


(2) Qmm 


85 


©AUL (30#&)g/g 


(1) Affi (SAP SOOg/m 2 ) 


26 
21 






(3) s a patent 




©SAP© 




(l) -tn^-^idiHt 


4~5» 




(2) 5 — h^eCDJK^i* 








(1) m®mz& 

(2) mm&&& 

(3) SttADTtffiUMi 


O 
O 
O 



i ) mmmtt 

[0 09 7 ] 2 ) MF C#f»&©lliSS 
flE*?£*g© SAP ttM*rob>*M*m>fc#ftii 

iJiy-V^TBgO/l 0-4 5/5 5©iSB-e 
Jg»TS. 7'DfU>i"J ra-A. (PG) /fcSirttig 
SSBUBgenttl-^, 7 0/3 0<fc»5&*lt**«i*. 

a&sAPtma&ari-*. 

[0 09 8 ] ^ Ct^I*^8S 'J - 

*« * fc» K P G / x * y - A./Jfcjfi i 1/ T © 3 

[0 09 9] C©*SifU:9. M»i(/tlJPG/i 



£y-;k/k (5 0/3 0/2 0 ) © 3 l£#Si*i!5£ 1/ 

tt. MFamnmi ±mmcmm&&4. 5%©s-m 

FC*#tS»g£&fflL,. PG/x* y-A/zK (SSJt 
5 0/3 0/2 0) ^©S^-ffiCCMFCJ/SeiU'CO. 

^y-Jl/aoTG?:Mt, S-MFC#f$($i£P!*L, 
fc. 

[0100] 3) SAPX7';-©S1 
ilSAPilttt, ^»0)T'{;mffiSSt(t©W8S©& 
iv &em^tK©i5«P*Jt£fc«>K:. ^4fc^4a 

S*«SLfc. C©SAP«. Jfcffi^JS (**) #» 

[0101] 
[«4] 
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SAP* 








UM- 1 






1 0 0£A±(200/^XJ&40aO 


UM-2 


n 




1 0 0^±(200/^X*525%) 


M— 1 






30-100 


RS-2 


* 




J7 



FC^»l«K*affLtt**6*4flC)4«©SAP*9f 

CO 10 2] C©RX7 y —CDS - MF CrSStiO . 5 
%<tfc0 SAPte^T6S-MFC<DJtm&*2%<t& 

[0103] ccdx^ v -m>-ftii>^-T 4 > & 

[0104] 4)^ F« 

g*C iiffl ESt* cc SAP/S-MFC^7»J- & u /t 

[0 10 5] ^7>;-©3-HttSAP0WfI<!:U 
h±tt©¥*J«# 1 6 0 g/m' <fctt5«teR5£ 

[0106] ytrmmmi tamtcs ap^^7 »; 

©SAPCDtt#ft ¥*3«tttMH 



io* [0107] K«stiyts/- heca»-r*»isai#tt, 

x^u-rJSttO** 1 5 0 g/m 2 ^-CC|&*L 

#6 1 5 0°C(Dl^n-;Ut?^ • f»®ffl*ffl\ SAP 

[0108] *J:0 fe»^©fiC>«« (WA«x*,/- 
;k I PAf) r«*<hoa^X<KQflmb^K^ 

[0109] L^bTkcfcO 4>»jAO*lr«Mt 
20 WPG) €rffil^c^(c«7K^5t&c^T^/c«?>. P 

-f^>^X7 y-*©»tWKf**«« • sfKIBSi**: 

sl jm^<Dt&&* s c r*&*-r 

[oiio] 5 ) nhtxtcis- hcoa^tt 
sAPX7-j-^-f^ • mmmm-itc 

[0111] 
1 9 5 g/m 2 
1 16 0 g/m 2 



Affl (SAP??£SB#) 



2 4 0 g/m 2 



<2>mz mat* <um- i , um-2) ucmm 

7U-*tK (M — 1 . RS-2) 

p sector. ^tn©^hfcjf$i. 

[0112] ^te»»#©SAP£=i--7' ^ >^Lfc& 
CDteJ¥£#0. 7mm<h—Jl»l^- hCC{±±#ofc. 40 

[0113] */c(r^m<o^- hbmwccm*)tki>&<D 

[0 1 1 4 ] 6 ) t#£>ftfc:>- h <DA U L 
f#e>n/c->- h <Dm$? £ SAPfi L/TCDA ULif 
ft-en<?»- h KlffiJB 1/cSAPOAUL £S| 5 (fCfjk 
? 0 

[0115] AULffl«Se*ffir»S AP*f- MfcT 



0. 
1 . 



7 mm 
0 mm 



£ c t cc J: 0 «4>-r £ <D*SHK WT?* **«*|SI9©*ffi 
■CW SAP £r>- h fb*T £ C £ CC<fc 0 *®^D a a «jMf4 

[0116] -#«ffi#3R» (*3D*^I) ftrfcfcWS 

wo^ffirs/- Mfc-r*c<tK:<fcg aulii^i . 5- 

[0 117] cn^^OMFCCDlfCE^SWiLT 

[0118] 
[£5] 
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26 



SAP 


J^fel Q a P (DA ITT 

(g/g) 


1 1 Lt MM *»■ W 
(g/g) ' 


sm 


tt©# 


UM- 1 


6.5 


13.8 




M- 1 


9.0 


14.1 




*»# 


UM-2 


26.5 


26.7 




RS-2 


28.2 


28.1 



•: WKf*4»©S A P l.sr 

[0119] 

SMiSAP. ^LTSAPtBS. MSAPiW 
Mttittt i £tet=rir SM£8«© 3 tf»«>64IMK3 

i. *n{cffl^-ttfcigiii-c ui? >; x>*fii (5¥14laHS 20 
arS83ii. tttt • -fs?j/a>«»t»o 

[0W©f8»%S4W] 

[0 1 ] **WOJ/- htt«iRf*©**^©-mK 
ffitSTSWI. 30 
[B2] (a), (c), <d) «. SaHGgMMftf 

H, (b) tt (a) ©X-XigUctoWSKKE. 
[03] |5)-»iRfl^o^lt5J(*©Jl$©i:bl$^^-r^ 

[04] ra— (Rjuaii^oBMxftoDaaoJtR*^^ 

[05] |Hj-CRjRS£f$og&iK<*© SAP ^r*©ifc« 

[0 6] ra-«JDai*»o!R(Kf*(oja»«a[©H:«*w 
[07] ra^Jt>«*«FowRft©iwft«©Jt«**r 

[08] (a), (b) tt. *J6WKfflt»6tiS2«© 

[09] (a), (b), ( c ) xmi<D&mmzs 



~hvmw.&<Dm.i&m.mB (a«> 

^tt^?r*-ri»?§0„ 

[010] AffiiBffii*>6&*^- M*®*JR#fcflitr> 

0. 

[011] <3-a) ~ (3-c) «AtBiB+l<!:*>6 
h WR«»i 7 f ■/ s >li t»« 

(4) BA«iBffii*»6«c*^-htt!R«Mt<!:ri'^ 
5?V a >Hi*ffl^-ceR>Ri*S? a a 0 ©®iR<*S|5^IM-r 

[012] (5), (9). (7) » A*B£BtB&*»6 
ttS24k03"- htt®^#*iffi^fc1±T^iK<mS© 

[013] (8). (9), ( 1 0) «AtB£BtB£*> 
6tt*5>- htt«JK#£SAPr£ffi»H3*ifci/- h 
tt®iRf*?:ffl*^fciir>RlR<*Si n D a©®JRf*a5^?:?fJfiS 

■r**ti-e*i)80©EB«*^-raiiwia. 

[014] A*BiBffii36>6<cSf-h««iRft©Bffi 

ifiait Mxfra#*jgi»r 4#i»*^-rgftiB0. 
[015] AULmmmm.$:fn-?mmm. 

[016] ■fen^-'7-iijg|fife©*iJ^«2|i^^-riJiHj0 o 
[017] >^grSW5CSAP/S -MF 

€r^-T3i?B0. 

[018] 7*dh*U>^y 3-;U/x^>-;U/tK©3 
^MTO S A P©^K)5r^-r ^5 7 . 

I 0 ^tfJStt 

I I n&mm 
1 2 f&mm.m 

1 3 *S^j## 

2 0 S A PtihP 



(15) 



^2 0 0 0-2 0 1 9 7 5 



2 0 : S A PtiL 1 ? 




[03] 



ff£ (nun) 

it«flM (77*7A* *7* 100%) 

it««2 CSAP/A*W : 

JtttflS (I7HK) 

tt««4 CEttlTKh") 



1.0 

— f— 



2.0 

H— 



H H 



4y0 



0.3 



[04] 



ttttW 1 O557A'*7"l00ft) 
ik«W3 (XJWK) 

<itej.t<oattsAP«ffi) 



[ I I 1 I I I M 1 I M I 



[SAP::80#m2 1 ("sAP^O^m 2 ] 



[02] 




7*1*1 




<d) 




[09] 




SAPOa-hi; 1 5 0 */■* 
SAP0)#«flS:»2EOO flS/C 




2 mm- 



S A POffSOg : A 3 0 Offl/c 



mm* 



(c) 



-2mm- 



SAPOa-hl: 1 5 0 !/■* 
SAPIDffSaB^I S0tB/c> 



(16) 



^200 0-2 0 1 97 5 



15] 



17] 



Pi-IB JgggttPlBttttPS A PSG&<Dktn 



SAPt« (x> j— 
it««2 CSAP/VM' : 



20 



70 

H— 



[SAP:: I00g.m " 
Web:40g/r 



m 2 J 



80 



90 



100 

— 1 



[SAP^SOgrm : I 
Web:30g/m - J 




[06] 



0 0.03 0.1 015 0.2 

ammrn eg/cm*) j 1 1 1 1— 



it««1 (7tWI<7*100%> 
it 19 « 2 (SAP/A* *?' : 
&W0I3 (I7U4D 



0.4 0.5 06 
— I 1 1 1 1 



[ 19 * :0 40mm J L ff * :0 45mm J 



17] 



1 4 ] 



WttS (cm) | 1 f- 

it««2 (SAP/A" »7* : 
ItttffU (I7WK) 



5 10 
II 



(a) 



A* 



15 

^ 1 1 



(b) ^^^^^^^ (B*fi«M) 



(O 



^^^^^^ 



Aft 



848 
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[MS] 



10] 



( i ) 



ss Q 




( P/Q) 
P 



( 2 ) 




(1 ) 



1 1 ] 



(3-b) 



(3-c) 



(4) 




a« b* 



Afi 



(8) 




13] 




AS 



<10) 




A*9 



(2) 
iiifmHinimvftit 



1 2] 



(5) 



*5! JM§ hv *5-Hl 

/ LfffgEMf Jflg-TgrtM WJXIM^ \ ♦ 



(6) 



> Bffl 




era 



[015] 




(18) 
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[SfflBl TOU 2i£4R 1 9 H (200 0. 4. 1 
9) 

i^mmm. 1 3 

[«iE«*«H*] HAH* 

[fflJEflsg] 
[1#?F§9*©ffiBI] 

m. Sgi2iS«*tt#}«t*is^-rs^^ttSM. sow 

EftlMcttMllffiSn iB5IBiS©7Ktt«ffllSO*M!E3EM 
jgttgttia <!: €rtt^-T 4»£S0;#*M? 3 6 fc 5 5/ 

ffl§B^$ggMji, fflftMcc&*tta*ig < ®m<pmt. > 

IMMi^eft-StaRW (P) ffiftW{cfM*tt#fi< 
ggtt©<Bl>*^J§:»frft5T»^V3>'l (Q) £fr 

S«iR*«ffl (Affl) H<nBieF«R?fcttWffi30«« <fc A, AT 

iSt • T f -f S» a >gififfl ( Bffl) i mEKlcm.ftVZ 
5±5K»fli0ri>4Ci*«F«f}-4. «fflttS£ff 

[ 19*1 2 ] HijIBKiRMWB (Affl) i Hfliaffitfe • T 
ZJ^fa^mmm (Bffl) &#fflEK«T4iittffl± 
l^rmS-rSi»*S 1 tCiBSS©^- htMiM*. 

[19*13 ] BWEffilR • T f J Is Is a >^tB ( B 
ffl) 3Wj«L,rj8»? t BulB fefife • 7 9 4 isis a >M^J1 

(Bffl) <Pftc<Waift'R««te (Affl) tf^OttflWcff 

3E-r5i9*Ji i {ciBts©^- nawKf*. 



[19*14 ] BiflBCRiR^^B (Affl) ^IMbTfe 
D. ffiiBt RiftfMiggffl (Affl) ©^tcmfie&tfc • ytnv 

is a >m®m (Bffl) &^mmKUttzwm\ cc 

fB*S©^-ht*i»JKfc. 

[f9*>15 ] BufBtRiR^ffl (Affl) ©E» (A) £ 

mriafefft • rN^ 3 >«iffi (Bffl) ©sat <b) 

©it (A/B) #0. 5t<±r*S<t i 5«Cl|}^l~4 

[ffi«396 ] mimmmm <a«> ctg&£5SE 

*ffltfflB #d>& <ai00g/cm ! «±©^*S-C 

??&-r5t9*Ji i - 5 ©i,>-r*i#> i sccgjis©^- n# 

[I9*J17] 2 0 g/cm J ©ttJETTO. 9%JtiS 
*£i&iR£tt;fc<t#©fflITi&iR* (AUL) gu 
E*jR*«ffl (Affl) "Cttd>&< i*>2 0 g/gJiLt, 
aHB«iR««ffl (Affl) £ MfBffitft ■ T * -f 5?f » >* 
JSffl (Bffl) &J^K:^**#:ff«:«ffl < A Bffl) r 
i*l 2g/gfcLk©^J|m£WT5l9*IIl~6©(,>-<r 

[19*18] iufBiS®*tt^fll©fifi^, fuIB^JRft 

©^ms^a^i o%&L±&&ib2,n3m 1 ~7 
©t,»-rn* i miats©->- M#«Mxf*. 

[19*19] jWaKBbkttWIKPM^ , HB^iRi* 
©£fifi£S*££l/-C6 0~9 0%£,jiS?>5f9*Jll - 

X©^-r^*^ i Jgcciai&©->- htfc»iR#. 
iis*iio] ja»«a*io. u/cm' -o. 6 

g/cm 3 r * -519*511 ~ 9 ©l>r*l^l^K:fBtt© 

[19*3111] RMmSLtfO. 15g/cm 3 ~0. 
5g/cm 3 -C*5I9*J11 OCcBU©^- htttfttt 



(19) 
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mim i2] 5 o g/cm' offimT-emmLtct 

#©HfS*il. 5mm«T-CA-2.l##Jli~l lcDt^-T 

l Jf tega*Sc©'>- f-#?&i&f*. 
nmm i 3 ] wsaitwt»ttwi8o«gtt^ o . 6 s 

/m 1 JiLk-C* 0 . ¥^J&T-S*s 2 0 0m mOTt* S 
a»*B 1 ~ l 2 (D^-ftifr 1 ^{C8B«S©'>- htKCRJfc 
ft. 

ima& 1 4 ] 8iHaiWR*tt«li<Pffigg^0 ■ 7 g 
/ml-1. lg/ml-CA>5. ^fcjtft^Stf 5 0 m m 
~1 50/jmt*5it*ll-l 2©t»-rtl*>l^CfB 
stt©f- h 

[if 3R^j_5 ] HtriaffiUf)! ( p ) t mmr t> j y 9 

XI (Q) *5JiTKatae.ti-Clt^3ti-Cl^<ti4> 
K. COpiffiBK:. wTIS&ftfcJf (P) ©^iB?IBTi' 
-f^-> 3 »S (Q) ©JiE#£*yic*rS-SC8W (P/ 

q) ^wrs gfasg i - 1 4©t>-rti^ i 3j tcga$K©'> 

[ff3j8SJ_6] iTiSSEtJlJl (P) «r*Mlt, *© 
±TCcmfgar » >ft/^ 3 >B (Q) *sS8W6tl-CC>S|S 

#ji 1 - 1 5©t>-rn^ i jj K:iais©->~ naftiDW*. 
[stags 1 7 3 m& ^mmtt<Dm m®m& o . o 

eg/cm' «Tr*0. *»o«TIBJ£ltti (P) ©Jt» 
*K#iO. 0 7 g/cm 3 feU:. SuffiTf -fi»3>Jl 
(Q) omSmWfiO. 0 7 g/cm 3 JilTT^-Sfi* 
3 1 ~~ 1 6 ©jAgjifr 1 3a fc§Etg©->- htt©JR(*c 

<Oi$,Wm%lT>?4V>V>a>m (Q) (c*«f&Kcffl8F3 

t£^x\,>z smmi- 1 7©^-rn» i3j tc§Big©'>- 

[w^ag i 9 3 m&6&imiaifi. ? 
a ■y , ))^msmm.'c&i> : smm 1 - 1 8© o>-rn» 1 
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